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grass and cattails. One of the female otters was in heat, but she would not accept 
ony. When I returned the otters to the car, I found that Tony was missing. |] 
followed down the ditch and finally found him; he was over three miles from the 
‘ar. When I approached him he attempted to fight me, but after a few cuffs he 


wieted dow nh | carried him a short distance . then put him down and he followed 


ql t 


me back to the ear. 





PLATE |] 
. \ Fe rf ~ hot 
(On the same trip I released a temale in a creek neat \lbany, Creorgia The 
female loquesh, tool French leave and tra eled up and down the stream for 
e davs and nights. On the second day I had : glimpse of her and she came to 


my call and then again dived into the stream and disappeared I did not see he 


again until four davs later when she gladly came to me and seemed satisfied to 
vO back Lo her crate 


On two occasions I have seen otters drive females in season away from the 
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six days apart, between which the female is only mildly receptive or will com- 
pletely reject the male. At the peak points the female will search out the male and 
give him every assistance in completing the mating. In my experience, few males 
have the ability to mate with a female at any time during her period of heat. | 
have had only two males in about 70 with this ability. I have had 46 males that 
ere never able to breed a female. Therein lies one of the major difficulties that 
[ had during the first eleven years of raising otter. in general, a male cannot be 
counted on as a successful breeder until it is five to seven years of age. For some 
eason younger males are usually unsuccessful. An otter is not sexually mature 
until two years old 
In the wilds several males may follow a female in heat. While on a lecture 
tour in Florida, I often exercised my otters in canals and ponds. On two occasions 
[ met hunters standing at otter crossings. One hunter had just killed a male otte1 
that he said was following a female that he had shot two hours earlier. He stated 
that the female was in heat. He told me that he often shot two or three otters on 
uch a stand. At another stand a trappe! told me that he had killed as many as 
5 to 20 otters a year at otter crossings. Most of them were boar otter. 
Successful copulation can take place either in the water or on land. In wild 
ters it probably occurs exclusively in the water. The male approaches the female 
om the rear, holds the female by the scruff of the neck with his teeth, and bends 
the posterior part of his body around and below the broad tail of the female 
Breeding is very vigorous when contact is made. The vigorous periods are inter 
persed with periods of rest. In two that I timed the copulatory process lasted 


16 minutes and 24 minutes, respectively. As indicated in an earlier paragraph, a 


pair may copulate several times in successive days. The female caterwauls when 
breeding 


Although otter are docile and sociable for much of the year, at breeding tims 


ales fight among themselves, particularly if there is a female in heat in the 
icinitv. Some males becom«e very roug! at breeding time At least this Is true 
if my captive otters. In an attempted mating a male will not permit interferenc« 
om another male. Some males go berserk when they sense interference. They 
charge anyone near, whether that individual be man or beast. Other males 


main docile during the breeding season They permit me to carry 


na if male Ss 1 


1em to a pen or pool immediately before and after they copulate. One wild 


upped male. about 12 vears old. Was a pertect gentlemen ol the old school He 
never handled the fem roughly. If I had a female in heat in my arms, this 
male, Blackh would come over to me, take the cuff of my trousers in his 


mouth, and shake it, coaxing me to put the female down on the ground. A wild 
wight male that had es sped pe rformed in the same way when I found him. He 


ime immediately 


to me when I called; I was carrying a female ot in my 
rms 

Otter will breed in zoological parks if supplied with the right kind of food and 
itisfactory living conditions. At the Detroit Zoological Park, for example, mat 


ings among three otters that I sold to that institution were successful. The three 


onsisted of two females and one male. They were kept in a large pool ol water 
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and had adequate ground for exercise. The curator saw to it that the otters were 
fed explicitly as I directed. In late winter of 1941 the male mated with one female 
and one year later she produced two cubs. The two mated again immediately 
and the following year she again produced a litter. Both of those litters were lost, 
but a third set of cubs produced the third year were saved after the male and 
other female had been moved from the pond. 

In the wilds I have observed that males tend to keep away from areas where a 
female otter has couched her cubs. There will be well-marked otter crossings and 
trails in the vicinity, but in general most lead up only to within one-half n 
the female’s den. One can see the male’s tracks in the soft muddy parts o 
crossings and observe his fresh sign on the pulling-out places where he 
traveled to visit the female, undoubtedly holding a rendezvous with her at th 
opportune time to breed. ~ 


TABLE 1 Breeding records oj capt ri 


AGE UMBEY 
PEMALI IN DATE BRE AME OF MALE er a) oa 
a0 BOR i PERIOL 
lara { Feb. 22, 39 Tony (wild Jal 1, *A } 10 mos., 7 
trapped, Wis days 
lara 6 Jan 1, *41 be ss Jan. 15, °42 3 12 mos., 15 
days 
Tara 9 Jan. 9, ’44 Peewee (Tara’s 2 Jan 9, °45 2 12 mos 
vr -old s0n 
lara 12 Feb. 7, ’47 Qu’Appelle Dec. 23, ’48 3 9 mos., IS 
days 
Jock S Jan. 21, ’40 llatomal Jan. 11, ’41 1 11 mos., 20 
days 
Tetawisl { Jan. 16, ’40 llatomal Jan. 16, ’41 { 12 mos 
larquol ! Jan. 11, °43 Blackhawk Nov. ll, ’43 i 11 mos 


The period that ensues between the time that copulation has taken place and 
the time that the young are brought forth varies from nine months eighteen days 
to twelve months fifteen days. This variation has been observed in one female 
Delayed implantation may be involved. In Table 1 are summarized breeding 
records of some of my otter. 

The process of birth of the young lasts from 3 to 8 hours, depending in part on 
the number of young per litter. The mothers that I have watched stood on all 
four feet when bringing forth the cubs. One cub after the other would be dropped 
until the entire litter was produced. My otter produce their young in straw nests 
in wooden kennels. The outside temperature is sometimes 15 to 30 degrees |] 
below zero. The female curls tightly around the cubs in such a way that they ar 
almost completely shut off from the cold air. The cubs are toothless and blind at 
birth, and are quite helpless for five or six weeks. The care given the cubs is much 


the same as that given by female cats and dogs to their young. The mother licks 
them and cleans all feces from the cubs until they are about seven weeks old, 
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when they go To one corner ol the kennel for their toilet. Cubs (Pl. IT) thrive 
much better on otter’s milk than on cow’s milk. When I bottle-feed orphans with 
cow’s milk they do not develop as fast as those fed by their own mother. The 
eyes open when the young are about thirty-five days old. When the cubs are 
five to six weeks old they begin to play with one another and with their mother, 
and when ten to twelve weeks old the mother first permits them to exercise and 


play outside of the nest. 





PLATE I 


Otter cubs (Gatterdam Photo 


Cubs must be coaxed into the water. Sometimes, the mother has to drag a 
cub by the loose skin of the neck in order to get it into the water. On their first 
attempts at swimming they seem to be head-heavy; the head continually tips 
down underneath the surface of the water, but after much struggling and sputter 
ing, they learn to swim. The mother catches crayfish, frogs, and top-minnows, 
and calls to the young to come and get the food. Her call in such instances is a 
long drawn-out sound, sounding to me like un-huh, un-huh. When the first cub 


reaches her to get the food, either after swimming directly to her or running 
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Over most of the year otters are social, gentle, and playful. They also are quite 
loyal to each other. If another otter is in trouble, or their master or even a dog 
that they are attached to is in difficulty, all otter in the vicinity will pitch in to 
fight off the danger. On one occasion while I was walking with some of my otters 
through a field, a farmer’s dog ran out to attack my Airedale that was also along 
with us. The otters immediately jumped into the fight and drove the stranger 
howling from the scene. On another occasion a strange dog attacked me; it bit 
my hand and tore one finger to the bone. The otters that were loose in my yard 
came charging to my assistance and drove the dog off of the premises. 

Otters love to play in the water and to romp and slide across the countryside. 
They are all excellent swimmers, but some are faster than others. When attempt- 
ing to cover distance, and not merely playing in the water, they undulate as they 
swim, spending part of the time on top and part of the time underneath the 
water. In such instances I have to walk as fast as I can in order to keep pace with 
them. On land an otter can run as fast as a man. When traveling overland and 
on snow or ice they combine running with sliding. They run a ways, then fold 
their front feet under their bodies and slide (PI. ITI); then they repeat the running 
and sliding process. They travel very fast in this way. They enjoy sliding to the 
full. Finding a hill that is clear of debris, they will coast to the bottom, do an 
immelmann turn there, and run immediately to the top to repeat the perform 
ance. Even though the ground may be slightly rough, so that they will get re 
peated bumps on their stomachs, they will coast again and again. On a particu- 
larly steep and slippery slide the rare otter that may not like the excessive speed 
will thrust his fore paws forward to slow the pace or even to break itself to a 
stop. But it is usually not long until that timid one has become accustomed to the 
speed and he joins with the others in the sliding game with reckless abandon 
In the summer, otter will substitute mud or grassy banks for the snowy hills 
But snow is always tops for otter slides and it is on those slides that they let thei 
good nature show by their playing, tussling, and wrestling for all that they are 
worth. It is a picture of perfect relaxation. Otter in the wilds travel mostly at 
night. But those at my home are active in the day time and sleep at night. They 
sleep about twelve hours out of each twenty-four, including about two hours in 
the middle of the day 

Otters make several sounds. One is a shrill chirp which sounds like the chirping 
of a baby chick. They make these chirping sounds when they are coaxing me to 
permit them to get out of their cages. When some people have heard these sounds, 
they have asked me if the animals had the hiccups. Another sound that they make 
is a soft chuckle, which to me expresses a variety of their emotional states. An- 
other sound is a scream. Vented in anger or fight, the scream resembles that of a 
mink, but is considerably louder. If fright or anger is the cause of the scream, the 
otters will usually give forth musk from their scent glands. The only times that 
[ have had otter exude their scent is when they are frightened. Finally, females 
caterwaul when in the process of copulation. The chirp and chuckle are the 
sounds mostly used. 


Homer (Winona County), Minnesota. Received April 5, 1960. 
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MEASUREMENTS OF SEA OTTERS FROM WESTERN ALASKA 
By Vicror B. ScHEFFER 


The hunting of the sea otter, Enhydra lutris (L.) in North American water 
has been forbidden by international treaty since 1911 and, as a result, few 
specimens have found their way into museum collections. In order to reach 
better understanding of the characteristics of the sea otter we assembled, between 
1947 and 1949, a collection of skins and skulls from the coast of Alaska, most of 
them salvaged from animals dying of natural causes. The skulls (and of several 
the skins) of 120 individuals are included. Although the collection is oddly 
assorted and not as representative as one might wish, it furnishes certain useful 
information on size and variability. 

We are deeply grateful to Elmer C. Hanson, of the United States Department 
of National Defense, who was stationed on Amchitka Island for several years 
and who gathe red most of our study material. We also appreciate the help of 
colleagues in the Fish and Wildlife Service: Robert D. Jones, Karl W. Kenyon 
and Ford Wilke 

Body measurements; adult male-—Specimen BDM 128 weighed 76 pounds and 
measured, in the flesh, as follows (millimeters): length, 1478 (58 inches); tail 
a poor measurement), 360; hind foot, 220; stretched width of hind foot, 200 
tail width at base, 67; tail length from anus, 292; forearm, elbow to tip of clav 
201; hind leg, knee to tip of longest (fifth) claw, 415; girth at armpits, 680 
maximum girth (belly) over fur, 950; preputial opening to anus, 222; maximun 
depth (thickness) of body, through chest, 165; longest vibrissa, 74; ear from 
notch, 32; ear from base, 33 

The skull “‘size-index”’ (that is, condylobasal length K mastoid width/100 
of the foregoing specimen is 149. In our entire collection of skulls, only one othe: 
is larger, an individual (sex unrecorded, but certainly a male) with size-inde: 
150. Thus, we are satisfied that the male sea otter seldom exceeds 58 inches in 
lenth and about 80 pounds in weight. 

Barabash-Nikiforov (1935: 255) says of the Commander Islands sea otters 
‘the maximum size recorded is a length of 1,460 mm. [57.5 inches], with a weight 
of 37,000 grams [81.6 pounds].’”’ Although he does not specifically state so, th 
animal referred to is certainly a male. 

Hanson was able to obtain the lengths of six adult males among the stranded 
carcasses and skeletons which he found on Amchitka Island. Values were, in 
decreasing order (inches and millimeters): 56% [1441], 55 [1397], 54% [1390], 54 
1371], and 50 [1270]. The skulls are fully adult. For one of the aforementioned 
individuals (length 542 inches), the sex was not recorded, although the size of the 
skull (condylobasal length, 143; diameter upper canine, 11.7) is definitely that 
of a male. 

Adult female—There seem to be no published records of the size of a fully 
adult female sea otter. Thus, it is of interest to note the measurements obtained 


by Hanson and Jones of two individuals, as follows: Specimen ECH 87: length, 


502 inches [1289 mm.]; tail, 10% inches [273 mm.]; hind foot, 8% inches [222 mm.]; 





— 


+7 co 
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weight, 43} pounds; ‘“‘evidence of advanced age ....a large animal.” This fe- 
male was picked up sick and was held in captivity for a day before she died, 
apparently of an embolus. Specimen ECH 34: length, 49 inches [1244 mm.]; 
tail, 11 inches [279 mm.]; hind foot, 9 inches [228 mm.]. The skull of this in- 
dividual is fully adult and has a size-index of 121. 

Newborn young.—The measurements of three very small sea otters, two fe- 
males and one male, are, respectively: length, 551, 560, 635 mm.; tail, 123, 134, 
160; hind foot, 111, 121,—; ear from notch, 13, 16, —; ear from base, 15, 17, —; 
weight, 3.6, 4.3, 5.4 pounds. Kenyon found a fresh umbilical fragment attached 
to specimen BDM 377. It appeared to be frayed, as though bitten. Barabash- 
Nikiforov (1935: 256) gives the average size of the newborn sea otter as: length, 
440 mm. [17.3 inches]; weight, 2000 grams [4.4 pounds]. 

The statement is often encountered in mammalian literature (e.g., Scammon, 
1874: 168) that the young otter is apt to be born at any time of the year. While 
we can not prove or disprove this statement, we should like to point out that 
our very young specimens, three in number, were all collected in late spring, that 
is, 6 April (3.6 pounds), 6 April (4.4 pounds), and 16 May (5.4 pounds). Further- 
more, a small skull in the National Museum (Biological Surveys Collection, no. 
93314, male) is apparently that of an animal born in April or May. It was col- 
lected at Point Granville, Washington, on 28 May 1898. Its condylobasal length 
is 84, as compared with lengths of 72 and 76 for the two Amchitka specimens, 
BDM nos. 377 and 378. 

Skull measurements.—Altogether, 118 complete or fragmentary skulls are 
available for study. These include: young males, 12; adult males, 9; young 
females, 4; adult females, 2; young, sex unknown, 56; adult, sex unknown, 35; 
total young, 72; total adults, 46. Measurements of selected, large, adult, male 
and female skulls are shown in Table 1. 

Sex differences in the skull—At the start of the present study, we searched for 
a means of separating the males from the females in a lot of 35 unknown-sex, 
adult skulls from Amchitka Island. Unfortunately, we have been unable to find 
a positive clue to the sex, although we have scrutinized all of the variates listed 
in Table 2 and several others. While, in females, the skull is smaller and the ca- 
nine tooth is slenderer than in males of comparable age, the differences are not 
sufficiently pronounced to serve as a basis for separating the sexes of all skulls. 
The width of the canine tooth seems to be the best clue found thus far. (Since 
the males probably do more fighting than the females, it is not surprising to 
find that the males have the stronger canines.) 

The development of a typical upper canine is described in the following series 
of notes. In a young but not newborn animal (ECH no. 103, unknown sex, body 
length 723 mm.) the tip of the canine is erupting and is level with the rim of 
the alveolus. The tooth is conical, 9.2 mm. in diameter at the open root and 19.6 
mm. in length. The narrowest fully adult canine in the collection (ECH no. 13- 
48, unknown sex, probably female) is 9.1 mm. wide. The shortest unworn adult 
canine (ECH no. 110, unknown sex) is 37.8 mm. in length. In the male, the 
tooth reaches a maximum width of 12.1 mm. (ECH no. 24) and a maximum 
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length of 44.3 mm. (ECH no. 9). In the female, the tooth probably reaches a 
maximum size of 10 x 40 mm., although the evidence on this is meager. In very 
old animals, the crown of the tooth becomes so shortened by attrition that a 
yalid length measurement can not be taken. The root of the tooth closes com- 
pletely when the otter reaches adulthood, that is, when the basioccipital-basi- 
sphenoid suture closes. 

The values for width of canine in 32 adult skulls, most of them of unknown 
sex, are arrayed in Table 2. These data indicate, we believe, that an adult ca- 
nine less than 10 mm. in width is probably that of a female, and an adult ca- 
nine greater than 10 mm. is that of a male. (Even in our young male skulls, a 
total of ten, the width does not fall below 10 mm.) If, however, we had a larger 
series of adult female skulls we might find that, in some, the canines would ex- 


TaBLe 1.—Cranial measurements of large adult sea otters from western Alaska‘ 





USNM ECH NO. 


ECH NO. 93, 


BDM 128, 


36266 13-48 RB gece 
MEASUREMENT PROBABLE KNOWN KNOWN PROB ABLE 34, KNOWN 
MALE MALE otc sec PEMALE 
Size-index? 150 149 128 128 122 
Condylobasal length 146 141 131 133 131 
Basilar length of Hensel 125 124 116 
Palatilar length 64 62 56 58 57 
Zygomatic width 111 109 103 101 97 
Mastoid width 103 106 98 96 93 
Width across postorbital processes 48 48 42 45 41 
Interorbital width 45 $4 38 41 39 
Width of postorbital constriction 30 32 22 28 28 
Width of right upper canine 12 9.1 9.2 
Height of lamboidal crest 8 8 7 5 
Height of sagittal crest 6 6 5 { 


1 In millimeters; methods of measurement, in part, as described by Grinnell, Dixon, 
and Linsdale, 1937, pp. 43-44 
? Condylobasal length X mastoid width/100. 


ceed 10 mm. in width and would in this respect resemble the canines of small 
males. 

Dentition of newborn.—The dentition of a newborn sea otter was clearly dem- 
onstrated in the fresh carcass and, subsequently, the cleaned skull of specimen 
BDM 377. The excellent preservation of the skull is a tribute to the technique 
of Karl W. Kenyon, who cleaned it. In the upper jaw, three deciduous incisors 
have erupted anterior to the three alveoli of the permanent incisors. DI' and 
DI? are weak and spindly, 1.1 and 1.6 mm. in exposed length. DI* is well formed, 
4.6 mm. in exposed length. All of the deciduous incisors have broken through the 
gum in the fresh specimen. Sunken in their respective alveoli, the tips of the 


permanent incisors may be seen. The deciduous canine is 5.8 mm. in exposed 
length and shows in the fresh specimen. A single deciduous premolar (DPm!) 
shows in the fresh specimen and in the cleaned skull. It is 2.7 mm. in exposed 


length. DPm?* has very nearly erupted. Miss Fisher (1941: 429) concluded from 














~ 
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a study of young skulls, most of them presented to her in poor condition, that 
DPm? appears in the first stage of the dentition of the sea otter. From the evi- 
dence of our specimens, BDM 377 and 378, only one deciduous upper premolar 
should be credited to the newborn young. 

In the lower jaw there are three deciduous incisors. DI, and DI; are 1.5 and 
1.6 mm. in exposed length, respectively. Both have emerged from the gum in 
the fresh specimen. The middle tooth, DI, is small and slender, about 1 mm. in 
exposed length, and is not visible in the mouth of the fresh specimen. The de- 
ciduous canine is robust, 6.0 mm. in exposed length. It appears in the fresh 
specimen. Deciduous premolars 1 and 2 have each erupted to a height of about 


2 mm. above the jaw bone. DPm», however, appears only as a swelling, not as 


2 tooth, in the mouth of the fresh specimen. It is perhaps a matter of opinion 


TABLE 2.—Greatest width of right upper canine in adult sea otter skulls from western Alaska 


FREQUENCY 
MILLIMETER 


CLASS INTERVAL 3 _ - - 
Males Females Sex? Total 
9.1- 9.3 ] 3 4 
9.4—- 9.6 ] 3 4 
9.7- 9.9 0 
10.0-10.2 3 3 
10.3-10.5 2 6 Ss 
10.6-10.8 0 
10.9-11.1 2 2 $ 
11.2-11.4 l j 
11.5-11.7 2 2 
11.8-12.0 ] l 2 
12.1-12.3 l ] 
Tot 8 4 22 32 
Minimum 10.5 9.2 9.1 9.1 
Maximum 11.8 9.5 12.1 12.1 


‘From Oregon, USNM 3206 


whether one should consider it part of the visible dentition of the newborn 
young. 

In conclusion, with respect to the teeth that have erupted through the gums, 
the newborn sea otter has five teeth, all deciduous, in each half of each jaw, or 
a total of 20. 

The baculum.—Eighteen specimens in our collection from western Alaska meas- 
ure in length as follows (millimeters): young, 58, 72, 79, 82, 89, 90, 92, 98, 100; 
adult, 146, 153, 157, 157, 158, 159, 161, 164, 164. 

Sea otter specimens examined.—Lot 1: Two entire animals, adult male (BDM 
128) and subadult female (BDM 129) collected by Victor B. Scheffer, William 
H. Sholes, Jr., and Robert Zanes Brown, near Simeonof Island, Shumagin Is- 
lands, 2 June 1947. 
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Lot 2: Six skulls picked up by Scheffer and party on Amchitka Island, 12 No- 
vember 1947. 

Lot 3: Nineteen skulls and one skin-with-skull (ECH 2-48 to 31-48, with 
gaps), collected by Elmer C. Hanson on Amchitka Island, 12 May to 4 Decem- 
ber 1948. 

Lot 4: Eighty-six skulls, two skins-with-skull, and two skins only, collected 
by Elmer C. Hanson and Robert D. Jones on Amchitka Island. ECH nos. 1-46 
(with gaps) were collected by Hanson alone, 13 February to 7 April 1949; nos. 
47-106 (with gaps) by Hanson and Jones, 6 April to 1 May 1949; and nos. 107- 
127 (with gaps) by Hanson alone, 8 May to 15 July 1949. 

Lot 5: Two newborn females, entire, found on Amchitka Island, 6 April 1949, 
by Hanson and Jones. The collectors froze the specimens and forwarded them 
to Seattle, where Kenyon measured and skinned them on 4 November 1949 and 
accessioned them as BDM nos. 377 and 378. 

For purposes of comparison, we examined certain sea otter skulls from the 
northeastern and northwestern Pacific Ocean and Bering Sea, in the U. 8S. Na- 
tional Museum (17 specimens) and the U. S. Biological Surveys Collection (6 
specimens). 

Summary.—In a study of 120 sea otter specimens, most of them skulls only, 
from western Alaska, we find that the adult male attains a length of 1478 mm. 
and a weight of 76 pounds; the adult female, 1289 mm. and 43} pounds. The 
smallest newborn young has a length of 551 mm. and a weight of 3.6 pounds. 
The evidence of five specimens (two from outside sources) is that the young are 
born in April and May, rather than the year around. The maximum “‘size-index”’ 
(CBL X MW/100) of male skulls is 150; of females, 128. The sex differences in 
skulls are not pronounced, although the female skull tends to be smaller. The 
upper canine of the adult male is over 10 mm. in width, while the correspond- 
ing measurement of the adult female is probably, but not certainly, less than 
10. In each half of each jaw of the newborn young there are five deciduous teeth, 
as follows: 3 incisors, 1 canine, and 1 premolar. The baculum attains a maxi- 
mum length of 164 mm. 
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SPRING, SUMMER, AND FALL CENSUSES OF THE PINNIPEDS ON 
SAN NICOLAS ISLAND, CALIFORNIA 


By Grorce A. BARTHOLOMEW, JR. 


Between May 11, 1949, and April 24, 1950, through the kindness and co- 
operation of the United States Navy, I was able to make six visits to San Nicolas, 
the outermost of the islands off the coast of southern California. One of the pur- 
poses of these visits was to take censuses of the pinnipeds, and the results of 
these counts are presented here. 

All of the species of seals and sea lions known to come ashore regularly in 
California occur on San Nicolas. The gregarious nature of the seals and sea lions 
and the marked localization of their hauling grounds made it possible to make 
a careful on-the-spot count of all the animals hauled out on the island. 

The location of the hauling grounds was a relatively simple matter. The major 
ones were known to the naval personnel on the island. On two different occasions 
it was possible to examine the entire coast of the island from the air. As a final 
check the whole coast line was visited either by jeep or on foot. 

The censuses were taken by observation with naked eye, binoculars, or tele- 
scope. All possible areas within each hauling ground were examined and this 
occasionally required crawling directly through the rookeries. To avoid fright- 
ening the animals into the water, however, most of the counts were made from 
distances of 100 to 400 feet. The number of individuals reported represents a 
minimal number for the island because it was not possible to determine the num- 
ber of animals at sea while the censuses were being taken. 

The results of the six censuses are summarized in Table 1 and the situation 
with regard to each of the species found is discussed briefly below. Because of 
bad weather and limitations on time, on one of the trips it was not possible to 
take a complete census of the Zalophus, and on three of the trips it was not 
possible to take a complete census of the Phoca. 

I am indebted to the officers and men of the Naval Air Missile Test Center, 
Point Mugu, California, for their co-operation and assistance, and to William 
G. Reeder, William R. Dawson, Herbert Caswell, and Yost Amrein for help in 
taking the censuses. 


CALIFORNIA SEA LION, ZALOPHUS CALIFORNIANUS 


By far the most abundant, conspicuous, and vociferous of the pinnipeds on 
San Nicolas are the California sea lions. Individuals of this species were com- 
monly seen swimming in the water all about the island, but during the May 
and June censuses they were found on shore in only three areas and during the 
July, December, and April censuses they were concentrated in but two of these 
areas, each completely different in character from the other. 

One of these sites (area 4) an extensive sandy beach 3.2 nautical miles south 
of the western tip of the island (see Fig. 1) was completely unprotected and so 
was subject to the full force of the waves. Sea lions could be seen at any time 
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of day playing in the extremely heavy surf and at all times large numbers were 
hauled out on the sand. Despite the fact that the total sea lion population of 
the island increased during the spring and early summer, during this period the 
number of animals on area 4 fell off markedly. The number of sea lions using 
this beach apparently remained low during the fall, but by April 22, 1950, the 
TABLE 1.—Numbers of pinnipeds on San Nicolas Island, California. Unless qualified, 
numbers include animals of both sexes and all ages 











SPEctEs MAY 11-13, | JUNE 18-20, JULY 9-11, | JULY 22-23, | DEC. 16-17, on 
1949 1949 1949 1949 1949 “1950° 
j | | | 
Zalophus californianus 1990 and 6 2020 and 2658 and census 2142 4058 
new-born 433 new- 895 new- incom- 
born born plete 
Eumetopias jubata 0 1 2 l 2 2 
Arctocephalus townsendi 1 l l 1 0 0 
Phoca vitulina census 141 177 census census 125 
incom- incom- incom- 
plete plete plete 
Mirounga angustirostris 143 69 24 17 24 168 
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Fic. 1.—Map of San Nicolas Island, California, showing the location of the principal 
hauling grounds of the pinnipeds. 


number had increased to almost 1000 (Table 2). At all seasons at least 80 per 
cent of the animals in area 4 were males. No young were born on this beach. 

As shown in Table 2, during the May census more than 200 sea lions shared 
the hauling ground at area 3 (Fig. 1 and Pl. I) with the elephant seals. Although 
at least two young were born here during June, by July 9 the sea lions had left, 
presumably having moved to area 1. 

The main sea lion rookery, area 1, extended continuously for almost 1.5 nau- 
tical miles along the coast from the extreme west end of the island (see Fig. 1). 
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Under the extremely congested conditions found on the hauling grounds on 
San Nicolas, it was impossible to differentiate accurately between young of the 
year and older animals during the December, 1949, and April, 1950, censuses. 
As shown in Table 1, by mid-December the number of California sea lions on 
San Nicolas Island had declined from the summer level, but by the latter part 
of the following April the population had increased to a point even beyond the 
level of the previous summer. 

Very little is known about the seasonal movements of sea lions on the Pacific 
Coast, but it appears (Fry, 1939, and Bureau of Marine Fisheries, op. cit.) that 
the winter population of Zalophus in California exceeds the summer population. 
It is impossible to say at the present time whether or not the population of 4058 
Zalophus on San Nicolas on April 22 and 23, 1950, represented in part transient 
winter animals or consisted only of animals which were going to breed on the 
island. The fact remains, however, that the population of Zalophus on San Nico- 
las during the last part of April, 1950, exceeded that known to have occurred 
during the summer in the entire state of California at any time since the Division 
of Fish and Game began its pinniped censuses in 1927. 


STELLER SEA LION, EUMETOPIAS JUBATA 


According to Rowley (1929) the southernmost breeding locality of the Steller 
sea lion is on Santa Rosa Island, which is approximately 42 nautical miles north 
of San Nicolas. The only Eumetopias seen on San Nicolas were isolated indi- 
viduals (see Table 1) either females or young males, which were hauled out in 
the Zalophus rookery in area 1. No indication of reproductive activity was 
apparent. 


GUADALUPE FUR SEAL, ARCTOCEPHALUS TOWNSENDI 


On the first four of the six visits to San Nicolas an individual male fur seal 
of the genus Arctocephalus was found in area 1 among the California sea lions. 
Presumably this animal is referable to the species townsendi. The details of these 
encounters have previously been described (Bartholomew, 1950b). 


HARBOR SEAL, PHOCA VITULINA 


In its choice of San Nicolas as a hauling ground the harbor seal belies its name, 
for not only is San Nicolas the outermost of the continental islands off the west 
coast of the United States, but it has no harbors or bays. 

Harbor seals were often seen as isolated individuals or in groups of five to ten 
in the sea lion rookery in area 1, and at any hour of the day individuals could 
be seen swimming just outside the surf off all parts of the island. There were, 
however, two beaches where groups varying in size from 50 to 132 were regu- 
larly found hauled out. One of these sites, area 2, is a smooth sandy beach 2.1 
nautical miles southwest of the extreme west end of the island. The other, area 
5, is at the end of the sand spit which extends about 1200 yards out from the 
eastern tip of the island. Both of these hauling grounds are subject to heavy 
surf and are completely lacking in shelter and protection. 

Although the evidence is circumstantial, at least some of the harbor seals ap- 
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pear to be resident breeders on San Nicolas, for on each trip a number of young 
of the year were seen. 


NORTHERN ELEPHANT SEAL, MIROUNGA ANGUSTiROSTRIS 


The presence of elephant seals off the California coast has been known for a 
number of years. Loye Miller (personal communication) found 13 immature ani- 
mals on San Miguel during the summer of 1938. During the California Fish and 
Game sea lion census of the same year, Bonnot, Clark and Hatton (1938) re- 
ported finding four yearling elephant seals in the Channel Islands, and Fitch 
and Wilson (1949) reported that a group of 21 had been seen on one of the Chan- 
nel Islands in 1946. 

The 143 animals seen on San Nicolas on May 11-13, 1949, and the 168 ani- 
mals seen there on April 22-23, 1950, represent by far the largest groups of 
elephant seals known to have occurred in California waters since the middle of 
the nineteenth century. The presence of these animals is an expression of the 
steady increase in number that has been shown by this species during the past 
40 years and is further evidence that the northern elephant seal is beginning to 
reoccupy its original range. 

As shown in Table 1 there was a conspicuous seasonal change in the number 
of elephant seals hauled out on San Nicolas with the maximum number being 
present in spring and the minimum in summer and fall. The decrease in num- 
bers during the summer and fall was not accompanied by any perceptible change 
in the composition of the population which at all times during the summer and 
fall included animals of both sexes and all sizes. In April, 1950, however, the 
larger males were conspicuously reduced in number, there being only six males 
as long as eleven or twelve feet and none of these had probosces more than one- 
third developed. It is noteworthy that although large young males were fairly 
common in all of the censuses except the last one, during all of the observations 
on San Nicolas, only two old battle-scarred bulls were seen. 

A decrease in the population of elephant seals during the summer and fall, 
similar to that on San Nicolas, apparently occurred at the same time in the 
Coronados Islands, which lie off the extreme northern coast of Baja California, 
where in the last week of April, 1949, a herd of 73 animals was observed on South 
Island (Bartholomew, 1950). On August 14-16, 1949, South Island was carefully 
searched by Robert G. Lindberg and only five elephant seals could be found, 
and on November 27, 1949, South Island was examined from sea by both Carl 
L. Hubbs and me and fewer than five animals were scen. 

Elephant seals were found on only two parts of San Nicolas. During each of 
the censuses 80 per cent or more of the population was on a sheltered beach, 
area 3, opening off a tiny cove on the southwest side of the island (Pl. I) and the 
remaining animals were found as isolated individuals or in small groups among 
the sea lions in area 1. 


To date there is no conclusive evidence as to whether or not the elephant 
seal breeds on San Nicolas. 
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SUMMARY 


Between May 11, 1949, and April 24, 1950, six censuses of the pinnipeds of 
San Nicolas Island, California, were made. The most abundant pinniped on the 
island is the California sea lion. At least 895 young of this species were born on 
San Nicolas during the summer of 1949, at which time the population of this 
species on the island included approximately 2600 animals one year old or older. 
The population declined during the fall and in mid-December it had fallen to 
approximately 2100 animals (including young born the preceding summer). By 
the latter part of April, 1950, however, the population had built up to slightly 
over 4000 animals of all ages. 

The Steller sea lion was represented by only a few stragglers. In four of the 
six censuses a single male Guadalupe fur seal was seen. Harbor seals reside and 
apparently breed on San Nicolas in considerable numbers despite the island’s 
exposed and isolated position. The northern elephant seal is a conspicuous mem- 
ber of the island’s fauna. The 168 elephant seals hauled out on the island in 
April, 1950, represent by far the largest single herd of this species that has been 
found in California since the middle of the nineteenth century. 
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THE STATUS OF THE MANATEE IN THE EVERGLADES NATIONAL 
PARK, WITH NOTES ON ITS NATURAL HISTORY 


By JoserpH Curtis Moore 


As long as fifty-five years aco biologists had begun to write with concern 
(Bangs, 1895: 786) for the survival of the Florida manatee, Trichechus manatus 
latirostris. Impressed by the number killed in the 1940 freeze, Cahn (1940: 222) 
considered the survival of the species to be seriously threatened. Two years later 
Glover Allen (1942: 544) included the Florida manatee in his EXTINCT AND VAN- 
ISHING MAMMALS OF THE WESTERN HEMISPHERE, and Gordon Gunter (1942: 89) 
wrote: ‘‘For years it has been a matter of common knowledge with conserva- 
tionists and mammalogists that manatees are very uncommon in the United 
States.”” Many have shared their concern, and many have looked forward to the 
recent establishment of the Everglades National Park with the hope that it should 
provide for the indefinite survival of this interesting creature. It seems fitting, 
therefore, that this early opportunity be taken to report on the apparent status 
of the manatee in this park, and to record such information on its natural history 
as is at hand. Observations were begun in May, 1949, and continued through 
April, 1950. 

Much credit is due park superintendent Daniel B. Beard for setting up a po- 
sition in the Park which provided the opportunity for this study, and for the 
interest and enthusiasm with which he encouraged its progress. Park warden 
Marcus B. Parker, a keen and intelligent observer with long years of experi- 
ence in the area as a warden for the National Audubon Society before the Park 
was established, and park ranger Ralph D. Maxwell, a well-trained wildlife man- 
agement graduate, recorded and contributed many field observations. Others who 
provided sight records are Paul Barnes, David Bogart, J. B. Earle, John Rohn, 
Earl Semingsen, and Erwin Winte of the Ranger staff, Lamar Johnson of West 
Palm Beach, Burton Hunt of the University of Miami, Charles M. Brookfield 
and Jay A. Weber of Miami, charter boatman Lewis C. Watson, and local fish- 
ermen H. B. Brewer, Rollin Davis, Joseph Douthitt, C. E. Saunders, Art Eiffler, 
and Fred Woodard. W. M. Buswell of the University of Miami identified a food 
plant. The MIAMI HERALD newspaper gave courteous access to its clipping files. 
Lester Leigh in a letter of May 7, 1950, provided measurements of a six-foot 
male Florida manatee in his care in the South Florida Museum at Bradenton. 
Special acknowledgment is made to Claude Lowe of Tavernier who generously 
contributed his carefully recorded notes on the birth of a manatee, and meas- 
urements of the parous female. 

The Everglades National Park at this writing (April, 1950) includes some 
1,228,500 acres on and about the southernmost projection of the mainland of 
Florida and of the United States, between latitudes 24° 50’ and 25° 45’. It may 
be divided into three very distinct parts, grossly equal in area: the sawgrass 
glades, the mangrove swamps, and Florida Bay. The glades concern us only in- 
directly here. This expanse of open sawgrass marsh, frequently dotted with tree 
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islands, extends southward into the Park area from the lip of Lake Okeechobee. 
There is flow of water southward through this marsh, particularly in the area 
of sloughs which forms its core. Water falling on 15,570 square miles of south 
Florida once eked its way among the sedges and grasses of this marsh southward 
to the latitude of the present Park boundary, 25° 45’, and thence southwestward 
toward the Gulf of Mexico. Nearing the Gulf, the concentrating water scoured 
out channels in the bed rock to form myriad tributaries and interconnecting 
waterways and rivers which carry this fresh water down to Whitewater Bay and 
to the Gulf. The land area in which this labyrinth of waterways was cut is oc- 
cupied by mangrove swamp. It constitutes the second part of the Park. The 
twelve named rivers with their interconnections and tributaries, and many shal- 
low bays of this part, constitufe what appears to be the greatest concentration 
of manatee habitat in the United States. The third part of the Park is triangular 
Florida Bay, an exceedingly shallow but very large bay lying south of the main- 
land of Florida, separating it from the are of outer keys. In this are many square 
miles of marine vegetation of several kinds alleged to be food of the manatee. 

Numbers and distribution —As may be seen from the distribution chart (Fig. 
1), the mangrove area which includes Whitewater Bay and its rivers, the Shark 
River, and the Broad and Rogers rivers, is that in which manatees have sur- 
vived their persecution best. This area is now under the protection of the ranger 
staff of the Everglades National Park, and the manatees here may be expected to in- 
crease. In Florida Bay which only became a part of the Park in February, 1950, 
the manatee appears to have been virtually exterminated. According to Rollin 
Davis, a septogenerian who farmed with his father on Deer Key in Florida Bay 
in 1894, manatees at one time occurred about Mud Creek, Trout Creek, and 
especially Manatee Creek. Long Sound and Manatee Bay were connected by 
Manatee Creek before the creek was blocked by the fill which now supports the 
overseas highway to the keys. Both Davis and Douthitt told me that there are 
still manatee in Manatee Bay, and the Burgoses, who operate a small fishing 
camp on Barnes Sound 2.7 miles northwest of Jewfish Creek, told me of seeing 
several just off their camp in the second week of January, 1950. Woodard saw 
one several times in 1948 lingering about Oyster Key in the West end of Florida 
Bay, and Brewer untangled a large one from a fish net which he had set just 
off the mouth of Slagles Ditch in the same vicinity in 1938. Brookfield saw one 
at Manatee Key in January, 1946. Many local fishermen have never seen one 
in western Florida Bay. Cowpens Key was so named because manatees were 
once herded into a small cove and penned up there for a food supply. The scarce- 
ness of this mammal in Florida Bay, the writer is informed, is attributable to 
ruthless hunting of it for food by local people who specialized in killing the baby 
ones because they are tender. Numbers of manatees in the Park area appear to 
be inversely proportional to their accessibility to the fishing villages of Chocko- 
loskee and Flamingo. 

Manatees are more often seen in turbid water than clear, and one seldom is 
able to count them with confidence. However, Bangs (op. cit.: 785) reported 
eight alleged to have been seen together in the Sebastian River, and Krumholz 
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(1943: 272) counted five in a group off Sanibel Island. We have not seen them 
in the Park in such herds to be certain of it. However, both Parker and Watson 
have had the experience, while cruising along at a good speed through a part of 
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Fic. 1.—Map showing sight records of manatees. 


Whitewater Bay, of suddenly seeing upheavals of water and mud marking the 
rapid departure of manatees going in several directions. 
A curious feature of manatee numbers is their abundance in the heart of Mi- 
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ami. Here they seem to be protected alike from destruction by vandals and by 
hunters of illegal meat. Also, that is where waste waters are vented into the 
Miami River. During the few days of cold weather which occur some winters, 
the manatees congregate about one of these waste water outlets. Turbidity effec- 
tively concealed the beasts except when they were at the surface to breathe, 
and the writer could not make a direct count. However, between 7:45 and 8:45 
A.M., on November 27, 1949, a tally of the number of times a head was raised 
for a breath came to 183. This was looking down river from the east rail of the 
Miami Avenue Bridge. Although five was the largest number at the surface at 
one time during the count period, about 10:15 that same morning the writer 
counted ten at the surface at once. There were undoubtedly many more than 
ten present. 

Habitat—Bangs’ (op. cit.: 785) information about the manatee in the Indian 
River area suggests that this animal favors rather shallow salt-water bays and 
fresh or brackish waters of sluggish, coastal rivers. Our observations amply sus- 
tain this. Of our 53 sight records of manatees for the Park area, and 30 more 
for south Florida generally, virtually all are for such situations. In the Park area 
sight records are usually obtained as one is traveling during the daytime along 
one of the rivers close to a bay. There is a commotion in the water, then a series 
of up-boilings of water appears at the surface and moves off in a line marking 
the departure of the manatee. These up-boilings of water are caused by the verti- 
cal motion of the tail of the manatee. Sometimes the animal is seen at the surface, 
but more often not. If not, the observer must judge from the situtation and ac- 
tion whether he has met with a porpoise or a manatee. These encounters are 
often close to a fork or an island or an open bay where the manatee has some 
opportunity to dodge rather than run straight away. When encountered in an 
open bay, a manatee is likely to be just off the point of some peninsula or island 
around which a wind current sweeps and makes a deep place. Seven feet is deep 
for these bays and streams. The bays are mostly mud bottom and the streams 
are characteristically swept clean to the bed rock in which their beds are cut. 
Bays and streams are both rather turbid most of the year. 

Exception to this manatee preference for rivers and shallow bays is Rohn’s 
observation of one seen close to the beach on the ocean side of Key Biscayne 
at 2:30 p.m. on March 8, 1950. The life guard there told him that this was not 
an infrequent occurrence. The same month a life guard at the Dade County 
Haulover Beach Park told the writer that in his two and one-half years there 
on that Atlantic ocean beach he often saw porpoises, but only twice had he seen 
manatees, once in the summer of 1949. An additional exception is Krumholz’ 
(loc. cit.) record of five manatees on the seaward side of Sanibel Island, Lee 
County, June 30, 1940. In all three instances these animals were in shallow wa- 
ter no more than two miles from an inlet, and in at least two cases they were 
protected from the open sea by an offshore bar. Somewhat farther from base 
was a manatee observed by Jack O. Wilkinson of Tavernier off the south side 
of Plantation Key, Monroe County, about April, 1947. 

The number of sight records that we have of manatees in rivers near to salt 
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water bays and in salt water bays near the mouths of rivers suggests some 
affinity to the area of fluctuation between fresh and salt water. It is rather well 
known locally that manatee occur in Biscayne Bay and frequent the Miami 
River in the heart of the city. Just how far they go up the canals which con- 
nect with the Miami River and Biscayne Bay is not known. The MIAMI HERALD 
reported four that were trapped in Twin Lakes at Miami Springs, on August 
10, 1945, by the closure of the outlet to the Miami River. This place is eight 
miles up the river. Winte told me of seeing two manatees in a rock pit which 
is nine miles up the Biscayne Canal from the Bay. Jay A. Weber saw two in a 
rock pit connected with the Oleta River across the highway from Greynolds 
Park. On February 13, 1946, according to the MIAMI HERALD, two manatees were 
hoisted over a dam in the Little River Canal about 23 miles up from the bay. 
Burton Hunt of the University of Miami told me of seeing a manatee several 
miles up the Coral Gables Canal about March, 1950. 

Congregations of manatees observed by the writer a quarter mile up the Mi- 
ami River have been predominantly individuals which were coated with brown- 
ish or greenish marine growth and studded with a barnacle here and there over 
the body. Among them, however, were some which were less encrusted and still 
others which were quite clean of marine growth and showed their natural dark 
gray skins. One individual’s skin showed scraping marks rather well all over its 
back (December 6, 1949), as if it had been thoroughly scraped by a conscientious 
attendant. This general disparity of encrustation suggests that some had been 


spending the bulk of their time out in the salt water bay and others ha! been 
haunting the fresh waters up river. 
Reproduction and parental care—When Thomas Barbour (1937: 106) pub 


lished the first description of the birth of a manatee, he acknowledged that the 
information was recorded for him some time after the event occurred, and h: 
did not publish the date of birth. Of interest, therefore, is a MIAMI HERALD story 
of May 24, 1930, concerning this incident. It states that on the day before a 
baby had been born to a pair of manatees in the Miami Aquarium a few min 
utes before sunset, and that the HERALD had been advised of the birth by tele- 
gram a few minutes after its occurrence. This account relates that the mother 
took the baby to the surface on her ‘“‘shoulder’”’ for air, and that the male parent 
was so solicitous that when the female did not take the baby up for air soon 
enough to satisfy him, he prodded the female with his tail. It notes that the 
birth had been expected by the proprietor of the aquarium since January. Weights 
estimated for the mother and baby were 850 and 40 pounds, respectively. There 
are points of disagreement here with the account provided Barbour, and because 
of the circumstances mentioned, the present account is believed to be more nearly 
accurate. 

Lowe enables us to record here the second known birth date for a manatee. 
On August 18, 1946, at 11:15 a.m., a manatee gave birth in a salt water pool 
where she was kept for exhibit at the “Theater of the Sea’? on Windley Key, 
Monroe County. This was after she had been kept alone in the pool since March 
19, 1946, and a gestation period of at least 152 days is, therefore, indicated. 
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Interestingly enough this approximates the period of expectancy noted in the 
paragraph above. 

Mrs. Harry E. Prescott, cashier and guide, witnessed the birth and gave the 
following account to Lowe who carefully recorded and preserved it: ‘‘. . . I heard 
a loud thrashing of water in the cow’s pool. I thought she was having convul- 
sions...I ran...to the pool... the cow was on a shallow shelf slapping the 
water with her tail. .. . Suddenly she rolled sidewise, and when she righted her- 
self, she had the baby calf on her back. She kept the baby in this position com- 
pletely out of the water for 45 minutes. Then she submerged gradually until all 
but the baby’s nose was under water, when she rose to the surface again. This 
action was repeated at a gradually increasing tempo for a period of two hours 
or more. At the end of this time she ducked the baby completely under the wa- 
ter, but rose again very quickly, each time remaining under water a little longer. 
This action was of approximately two hours duration also. The calf was able 
after this period to stay under water for quite some time, but not nearly so long 
as the mother cow which periodically brought the calf to the surface for breath- 
ing. The calf was estimated to weigh 40 pounds. 

“After this birth the mother cow rapidly lost weight and... became slug- 
gish ... refused to eat, and finally died February 4, 1947. By this time the calf 
habitually came up for air four times more frequently than the mother. It some- 
times put its flipper through the mother’s in much the same manner as humans 
link arms, and the two swam about the pool. Neither cow nor calf surfaced while 
nursing. The cow cither lay quietly on the bottom or fed from place to place 


over the bottom of the pool while the calf nursed. When lying on the bottom, 
+1 


cow turned slightly on one side, and the calf came in under the flipper where 
it cueets the body, the teat being located there. The cow habitually placed itself 
between the calf and any disturbance or intrusion.” In spite of efforts to feed 
it, the calf died six days after the old one, at the age of 177 days. The cow orig- 
inally came from the Biscayne Canal near 131st Street in North Miami. Both 
skeletons are in the collection of the Department of Zoology, University of Mi- 
ami, at Coral Gables, Florida. 

A number of field observations are available. M. B. Parker observed adult 
manatees with babies in Park waters on July 28, 1949, and February 25, 1950. 
The first was estimated to weigh 100 pounds, and the second was estimated to 
be only three feet long. Semingsen saw a baby manatee swimming close beside 
its mother in the clear water of Avocado Creek in the Park on January 3, 1948 
On February 18, 1950, the writer observed a baby manatee estimated to be very 
close to four feet long. This one was rising below the Miami Avenue Bridge in 
the Miami River, and was observed from directly above at a distance of ten 
or eleven feet. It appeared to be associated with only one of the several adults 
present, since none of the others had the same density of marine growth on them. 
It was rising more often than the adults. On April 1, 1950, at this same place a 
baby manatee estimated to be three feet long and to weigh 40 or 50 pounds was 
observed. It was in the company of three adults. As the writer sat still on the 
seawall within three feet of the water, at least two of these adults approached 
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to rise within one to five feet of him (horizontal meas.) to breathe, and raise 
their eyes above the water to scrutinize him. One did this about five times in 
the course of an hour. Another, larger and seemingly broader of muzzle, ap- 
proached to about five feet in that manner twice. The remainder of the risings 
of the adults was at a distance of 12 to 25 feet from the writer. Manatees watched 
at this place on ten other occasions sometimes moved farther away, but this was 
the only occasion when a manatee approached the observer, and this action ap- 
peared to represent concern for the safety of the calf. 

Krumholz (loc. cit.) observed a baby manatee, which he estimated to be 34 
feet long, off Sanibel Island in company of adults on June 30, 1940, and com- 
ments, ‘From his actions it appeared that the bull was trying to divert our at- 
tention from the cow and calf, although while we were in the vicinity, he did 
not move more than a quarter-mile from them.” Parental solicitude for the young 
seems to be observed in the manatee whenever there is opportunity for it. 

Nelson’s (1916: 465) correspondent from Ponce Park on the Indian River, 
Florida, wrote on June 20, 1916, that a manatee with a calf about three feet long 
was lingering about his dock. On September 22, 1947, the MIAMI HERALD Car- 
ried a story of a baby manatee which had been washed ashore at Fort Lauder- 
dale on the 17th from the inland waterway by a hurricane. It was alive, and the 
photograph accompanying the story showed a man holding the baby upright 
before him by the flippers. By comparison with other objects in a glossy print 
of this picture, the following sizes were carefully estimated: total length 36 to 
42 inches, greatest width of tail 12 to 13 inches, weight about 60 pounds. 

If these records of young estimated to be less than four feet are considered to 
be good breeding records, i.e. observed soon after birth, they suggest that mana- 
tees have a very long breeding season, from December through August appar- 
ently, or that perhaps their breeding is unrelated to season. 

On the mammaries of a 6-ft., 8-in. female manatee, Garrod (1877: 141) re- 
marks, “‘. .. my observations entirely agree with those of Dr. Murie so far as the 
mammary development is concerned. No teats were to be found, nor any de- 
cided indications of their whereabouts. Just internal to the ventral insertion of 
the limbs there were one or two slight mamilliform thickenings of the integu- 
ment, which had no deeper-seated glands apparently connected with them.” The 
writer scrutinized a live female of similar size in the Miami Aquarium Novem- 
ber 19, 1949, without being able to discover any suggestion of mammae. Doubt- 
less these were non-parous females. The teats of the parous manatee which Lowe 
examined measured 1.5 and 3.5 inches in length, and were located snugly ad- 
jacent to the ventral insertion of the limbs. 

One of the problems which perplexed the writer, before he had seen the uro- 
genital openings of both sexes, was how to distinguish the sex of a live manatee 
if the urogenital openings were observed. Since little help was found in the avail- 
able literature, and urogenital openings of Hill’s (1945: 157) dugongs do not 
correspond exactly in either sex, it seems worthwhile to record their location in 
the manatee. The urogenital opening in a live 6}-foot female was observed to 
be about five inches anterior to the anus and 15 inches posterior to the umbili- 
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cus. The urogenital aperture of a live 6-foot male was observed to be about 17 
inches anterior to the anus and only two inches posterior to the umbilicus. Both 
were studied at close range in aquaria. 

Breathing —Breathing is the activity of a manatee that one observes most. 
With the advantage of the controlled conditions of an aquarium pool G. H. 
Parker (1922: 128) carefully studied the breathing of three Florida manatees. 
Their habit was to rest at the bottom, to rise to the surface for a breathing pe- 
riod, then to sink quietly to the bottom again. The resting periods submerged 
vere much longer than the breathing periods at the surface. From one to five 
breaths were taken during a breathing period. For the largest animal with which 
he dealt, a female about ten feet long, periods of submergence averaged 12 min- 
utes, breathing periods 77 seconds, and number of breaths per breathing period 
2.6. For the smallest, an immature about six feet long, periods of submergence 
averaged 4 minutes and 37 seconds, breathing periods 49 seconds, and number 
of breaths per breathing period 1.7. Parker concluded that, “... the larger the 
manatee, the longer it can stay under the water, the longer it breathes at the 
surface, and the more breaths it takes while breathing.”’ 

The manatees whose breathing Parker studied had been in captivity nearly 

year and had become extremely tame. Very rarely if at all has the writer seen 
the back of a free, wild manatee break the surface of the water before the muz 
zle when the animal is rising to breathe, as Parker reported for the captive ones. 
He reported their manner of breathing for periods when they were completely 
indisturbed and quiet. Records of the breathing of an undisturbed but free, wild 
adult, and of a baby manatee will consequently have some interest. So, possibly, 
will a few records of the breathing of free, wild manatees when v iolently Active 

On March 26, 1950, a lone adult manatee rising undisturbed in nine feet of 
water in an open salt water bay between 8:18 and 9:18 a.M., was observed fron 
the shore at a distance of 50 to 70 yards. As is the practice in the waves of an 
open bay when the breeze is fresh, this manatee raised its head quite high fo 
each breath, making easy an accurate count. Exhaling, nevertheless, often raised 
low fount of spray, particularly on the first breath of any one breathing pe 
riod. Intervals between risings were 7, 9, 9, 8, 11, and 9 minutes for the even 
hour. Breathing periods were noticed to range between 30 and 60 seconds. Num 
ber of breaths per breathing period were 3, 3, 2, 3, 2, 3, and 3. At the ends of 
three of the breathing periods the manatee rolled; at the ends of the other four 
it did not. Perhaps it is well to describe the roll and the two different kinds of 
breathing periods observed. During one type the head and back of the manatee 
become visible at the surface and remain more or less so throughout the breath 
ing period. For each breath it raises its head somewhat above the water. After 
each breath it drops its head back into the water. After the last breath it may or 
may not roll. Rolling consists of leaving the surface head foremost, the back 
following and tail coming up and disappearing last. During the other type of 
breathing period the manatee remains somewhat below the surface, puts its head 
up for each breath and pulls it down out of sight after each. The last breath of 
such a breathing period is distinguished only by the fact that it is followed by a 
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long, submerged resting period. There is no roll, and it may be that the animal 
slips back to the bottom tail first, the easier to assume the drooping pose sup- 
posed to be characteristic of their rest. This latter type of breathing period is 
used the more frequently, even in deep water such as 9 to 12 feet, by free, wild 
manatees. 

Between 8:56 and 9:56 a.m., April 1, 1950, the writer recorded the rising of a 
free, wild baby manatee. In company of three adults it rose in turbid water, 
perhaps eight feet deep, and at a distance from the observer varying between 
three and eighteen feet. It was estimated to weigh 40 or 50 pounds and to meas 
ure 3 feet in length. The time of each appearance at the surface was recorded, 
occasionally to the nearest second but usually to the nearest five seconds. During 
the even hour it rose to breathe 68 times. The intervals between risings ranged 
from 10 to 125 seconds and averaged 50.2. The breathing periods (time at sw 
face) are estimated to average two seconds and not to exceed five seconds. The 
number of breaths per breathing period apparently was always one. Unlike an 
adult, which habitually rises gently to breathe without disturbance to the su 
face, the baby bobbed freely to the surface, caused a little ripple, and sometimes 
even rolled unsteadily a bit from side to side. 

An adult in company of others, but distinguished by a skin blemish on its 
head and somewhat also by the habitual explosiveness of its exhaling, was ob 
served closely enough for a breathing count from 11:54 a.m. to 12:34 p.m., De 
cember 8, 1949. It was rising from the bottom in more than seven feet of turbid 
water and facing a 2 m.p.h. current (est.). As was characteristic of manatees 
observed at this place, this one returned to the bottom after each single breath 
The time-spacing of the breaths, however, shows distinctly at first a pattern 
much like what it would be if the animal stayed at the surface for breathing 
periods. Intervals between rising, in minutes and seconds: 1:00, 2:20, 5:15, 0:30, 
1:00, 5:42, 0:55, :113, 4:05, 1:30, 5:30, 0:45, 1:00, 2:85, 1:25, 3:10, 2:24, and 
1:01. Italics indicates the longer intervals which presumably correspond to the 
submergence periods described above. 

The breathing of a seven-foot (est.) manatee raised in Whitewater Bay at 
9:40 a.m. on May 3, 1949, and pursued for ten minutes by speedboat, was clocked 
with a stopwatch The five intervals between breaths obtained during this pul 
suit, 30, 40, 45, 40, and 35 seconds are not consecutive, but random and typical 
Another manatee aroused and pursued at 10:50 the same morning, in Watson 

tiver near its mouth, was larger and more elusive, never showing more than the 
tip of its nose. The only breathing interval obtained in this case was 52 seconds 

Resting posture -—The strange resting posture of back humped up with the 
head and tail dangling, the tail curled under so that its dorsal surface lay on 


the bottom, has been reported for captive manatees by Brown (1878: 296), Miss 
Crane (1881: 459), Murie (Crane, loc. cit.) and Parker (op. cit.: 128). Apparently 
this habit is not confined to captives, for when murky waters of the Miami 
tiver cleared enough, about noon on December 6, 1949, it enabled the write: 
to see a free, wild adult in this posture. In a moment, however, the manatec 
was disturbed and moved away. Because of the horizontal resting posture of the 
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two young manatees under her observation in an English aquarium, Miss Crane 
(loc. cit.) attempted to explain the peculiar resting posture of earlier studied 
manatees as a reaction to injury or sickness. The resting posture of a captive 
manatee about 63 feet long, observed in the Miami Aquarium June 25, 1949, 
which, like the pair observed by Miss Crane, was kept in water only 2} feet 
deep, suggests that confinement in such shallow water may induce an atypical 
resting posture. With tail and head somewhat thrust upward, this one rested 
belly up. Recording of its breathing intervals was somewhat disturbed by visi 
tors, but the two small series obtained are presented here because they resemble 
the usual pattern and show that the belly-up position corresponds to the normal 
submerged resting period. They are in minutes and seconds and the seven ital- 
icized intervals represent times when this manatee gently rolled over to rest belly 
up. 0:24, 0:39, 0:41, 0:45, 1:39, 3:39, 0:33, 0:18, 1:11, 0:17, and 2:16. 1:56, 
0:31, 1:06, 1:48, 0:35, 0:34, 2:31, 0:29, 0:42, and 1:26. 

Size—Adult manatees which have been measured by a biologist seem to be 
very few. Bangs (op. cit.: 784) measured an old female which was 11 ft., 4 in. 
long, and writes, ‘“The Florida manatee grows but little larger than this female. 
The two largest that I ever heard of were two caught in the St. Lucie River by 
Mr. August Park of Sebastian, Florida. One in August 1880, that measured 13 
ft., 7 in. long, and one in June of that same year that measured 12 ft. long... .” 
Gunter (1941: 61) records from Texas a male 15 ft., 3 in. long. These are appar 
ently exceptionally large individuals. Manatees observed by the writer appeared 
to conform much better to the sizes reported for a series of five on the Florida 
west coast by Cahn (op. cit.: 222): “6 ft., 8 in.; 7 ft., 2 in.; 7 ft., 2 in.; 7 ft., 10 
in.; 8 ft., 2 in.; and 8 ft., 5 in.” 

Lowe’s series of measurements of the female whose reproduction was reported 
on above appear to be the only such data available for a manatee known to be 
parous. Leigh provided measurements of a live six-foot male Florida manatee. 
These are presented (Table 1) with some data on Gunter’s 15-foot Texas mana- 
tee, a captive from Florida studied by Conklin (True, 1884: 117), and a “Manatus 
americanus” studied by Garrod (op. cit.: 137). Measurement is given in inches 

Weights are rare. Anthony (1928: 554) recorded a 7-ft., 6-in. male Florida 
manatee which weighed 432 Ibs. Conklin (True, loc. cit.) gave 450 Ibs. for the 
weight of a 6-ft., 94-in. Florida manatee. Gunter’s 15-footer from Texas was said 
to have weighed 1310 lbs. 

Intelligence.—Because of its placid manner, its expressionless face, and the 
apparent simplicity of its existence, the intelligence of the manatee is ordinarily 
under rated, and two different persons who have kept a manatee for exhibit have 
explained to the writer that the animals are stupid and uninteresting. However, 
feet in length when taken and 
were kept in large aquaria where they could easily remain away from intimate 


in both of these cases the animals exceeded nine 


contact with their keepers. In two other cases a manatee less than six feet long 
was taken and kept in a small pool where intimate contact with the keeper and 
visitors was almost unavoidable. Moreover, the animal was fed by hand more 
or less all day for the diversion of the visitors. In one case a female, estimated 
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63 feet long when seen in Miami Aquarium June 25, 1949, came at call, rolled 
over, and curled its tail up to thrust the tip into the air. Each of these acts was 
separately requested by voice and gesture and rewarded with a lettuce leaf. A 
male, 6 feet long when seen April 15, 1950, in South Florida Museum, Braden- 
ton, came at call, rolled over, swam away toward the far end of the pool and back 
offered its right flipper to shake hands, and reared up against the side of the 
pool standing on the ventral surface of its tail and holding its body 6 inches 
clear of the wall by means of its flippers, to “rub noses” with its keeper. This 
meant thrusting its head about 18 inches above the surface of the water. Al 
though museum manager Lester Leigh tried vainly to persuade the manatee to 
roll over more than one time for me, he assured me that the animal had been 
taught to roll over any number of times up to three. Each act was separately 
called for by voice and motion and rewarded with a lettuce leaf. 

Social behavior —November 27, 1949, Miami Avenue Bridge, Miami River: 
Several times I saw adults ‘“‘kissing”’ each other at the surface. In each case one 


TABLE 1 Measurements (in inches) of manatees 

MEASUREME GUNTER LOWE NKEI GARR LEIGH 
Se M I I M 
Total lengt! 183 110 814 80 72 
Greatest width of tail 364 26 203 19 73 
Length of flipper 17 16 12 14 
Greatest width of flipper: 7 +i ti 
Tip of nose to vulva - 684 
Length of vulv 5 
Genital opening to anu 2 43 { 
Umbilicus to anus — 21 
Umbilicus to genital opening - 3 
Length of anus = 3 
Anus to tip of tail ~ 314 25 


of the pair made the effort, the other taking it passively. They were very so 
ciable, apparently, four to six lolling together directly beneath me, some over 

lapping others and almost touching sides in a tight little group. Whereas no 
manatees were observed to break the surface on the 20th other than to breathe, 
today, after the sun became warm, broad backs stayed at the surface for a min 

ute or more several times. Also, an individual sometimes thrust its whole head 
above the water when breathing, and occasionally one rolled high out of th 
water in a sudden show of quickness and strength. Occasionally a powerful tail 
stroke unseen below the turbid water boiled the water violently at the surface 
These were apparently evidences of play or other social behavior. 

December 6, 1949, same place: When three adults were quite visible close to 
gether under the water beneath me, the largest bowed up acutely with head and 
tail down in the well-known resting posture. Then as another appeared to nuz 
zle the big one’s side, the latter suddenly but smoothly swam off downstream 


The other two pursued so readily that they scarcely lost contact with the big 
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one, the one which seemed responsible for the flight appeared to keep its muzzle 
against the larger one’s side about midway in the latter’s length. The pursuit 
quickly disappeared in the turbid water. Two and possibly all three soon reap- 
peared among the others rising close to the bridge, but exhibited only breathing 
behavior. 

December 21, 1949, same place: I have seen one cow-calf association, an eight- 
foot aduit with a five-foot young one following against her quarter. The third 
time that I saw them come up, they put their muzzles together, the adult muz- 
zled the young one in a rather bovine fashion, except that no licking was observed. 

March 26, 1950, Biscayne Bay at 55th Terrace, North Miami: Two individuals 
rose and put their muzzles together above the surface. Viewed from 50 yards 
these appeared to be adults, and the “kissing” took place only once during an 
hour of observations. 

Food.—Captive manatees have been fed a great variety of foods. Cultivated 
vegetable foods which various authors have reported captives eating are cabbage, 
spinach, kale, baked apples, and celery tops, (Chapman, 1875: 461); clover and 
alfalfa hay (C. W. C., 1940: 100); lettuce and endives, cabbage, turnip, and 
carrot leaves, sliced roots of swede turnips and carrots (Crane, op. cit.: 459); 
collards, carrots, light-bread, and particularly bananas (Brimley, 1931: 321). 

Plants native to the places where the captive manatees were kept, and which 
have been accepted as food are Valisneria spiralis, Ceratophyllum, and Ulva 
latissima for Philadelphia (Chapman, op. cit.: 459); dandelion and sow thistle, 
Sonchus oleraceus, for Liverpool, England, (Crane, loc. cit.); and Potamogeton 
and heads of Sagittaria for Philadelphia (Brown, op. cit.: 295). ““‘While confined 
in the lake it ate all the water growth within reach...” near Wilmington, N. C. 
(Brimley, loc. cit.). 

Apparently only two authors claim to have observed a free, wild manatee eat- 
ing. Krumholz (loc. cit.) comments, “. . . we sighted five animals feeding on eel- 
grass along the outer shore of Sanibel Island...” Barrett (1935: 217) stated, 
“The Central American animal feeds entirely, according to the writer’s observa- 
tion, on Pard grass (Panicum molle). This plant is one of several grasses that 
grow on the banks of the fresh-water lagoons and rivers, the roots always re- 
maining in the soil above the mean level of the water and the stems floating out 
some 6 to 10 feet from the bank. Only the tender vertical tips of the stems are 
eaten, the portions remaining in the water or forming a mat just above it being 
never touched.” Bridge keeper W. T. Porter, on the 17th Avenue Bridge over 
the Miami River in Miami, who has for years taken considerable interest in the 
manatees there, pointed out to the writer a coarse panic grass which grew down 
to the margin on the river bank, stretching some of its long stolons several feet 
into the water. The manatees, he said, sometimes ate that grass back as far as 
they could reach it by thrusting their heads out of the water. He said that he 
has seen as many as five there at one time eating it. W. M. Buswell identified a 
sample of this grass as the Para grass (Panicum sp.) of Central and South Amer- 
ica which has been introduced as a range grass for Florids cattle. Another author 
says that manatees in the Indian River area of Florida “‘are reported to approach 
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the shore and with head and shoulders out of the water, to feed on heavy grass- 
like plants hanging from the banks.” (Nelson, op. cit.: 465). 

LeBaron (1880: 1005) alleged that the manatees feed on the turtle grass which 
is abundant in the Indian River (a salt water lagoon) and are fond of lily pads 
up the fresh water rivers, and like the wild purslane (Portulacca grandiflora) 
which they can reach on salt marsh banks, and Bangs (op. cit.: 787) was informed 
that manatees will eat leaves from the mangroves in lieu of ‘manatee grass, ...a 
tender, ribbon like grass, the blades of which are about half an inch wide and 
four of five feet long. It grows with the ends of the blades and the blossoms rest- 
ing on the water and is found only in a few of the freshwater streams of south- 
east Florida.” 

Lamar Johnson, whose work as engineer for the Central and Southern Florida 
Flood Control District has acquainted him well with water hyacinth (Hichhornia 
crassipes), tells me that when he fished in the West Palm Beach Canal in 1944, 
’45 and ’46, he saw menatees there a number of times and saw them eat the 
water hyacinth. The manatee raised its head out of the water and ate off the 
green part of the plant. The bridge keeper where Florida route 84 crosses the 
south fork of the New River had been on that bridge for 3} years when the writer 
talked to him (March 19, 1950), and had seen manatees many times. ““When 
water hyacinth gets thick in the river,” he volunteered, “the manatees come up 
and eat it up.” “Roots and all?” I asked. “No, only the top,” he responded, 
“but that finishes the plant.’”’ He added, “‘You’ll see a hyacinth turn over and 
go under, and pretty soon another one. That’s sea cows eating them.” Lowe’s 
notes on the food given the pregnant manatee mentioned above state, ‘‘Various 
foods were tried, including lettuce, water hyacinths, manatee grass, and eel grass. 
The cow showed a marked preference for the eel grass and manatee grass. It 
would eat only the leaves of the hyacinths, leaving the stems and roots. It was 
also seen to feed on some marine plants in the bottom of the pool.” 

The available data on amounts of food eaten is interesting. Gunter’s (loc. cit.) 
15-foot Texas manatee was said to consume 60 to 100 pounds of grass, lettuce, 
etc., daily. Crane’s (loc. cit.) comment on the quantity of food eaten by the two 
young Trinidad manatees (male 4 ft., 10 in. and female 4 ft., 8 in.) is a little am- 
biguous, “.. .thirty pounds being their average daily allowance.” That the male, 
habitually ate his own share and tried obstinately to get at that of the female 
and that she died while he only gained 4 inches in length in 16 months of cap- 
tivity, suggest that the diet may have been inadequate. 

Relation to cold.—Manatees believed to have been killed in Florida by cold are 
given in Table 2. Gunter (1942: 89) mentions dead manatees in the Peace River 
which may include one, near Cleveland, additional to those given in Table 2. 

Bangs (op. cit. 786) disclosed that manatees were present in the Sebastian 
River a few months after the freezes of the winter of 1894-95, and Krumholz 
(loc. cit.) noted live manatees in the kill area five months after the 1940 freeze. 
While this may represent replacement by other animals from areas where the 
freeze was less severe, it may mean instead that some manatees found deep 
enough bodies of water to protect them from the cold. In the case of many north 
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Florida rivers there are springs so large as to constitute small rivers flowing into 
them. Many of these springs are close enough to the rivers to be readily available 
to the manatees. These large springs supply water at 70°F. much faster than the 
air could chill it. The present writer believes that in spite of the $500 fine, killing 
of the manatee because it becomes entangled in fish nets, and because it is edible, 
accounts for a great many more deaths in Florida than cold. 
Summary.—Evidence indicates that the Everglades National Park contains 
considerable concentrations of manatee habitat, and that the animals, although 
they have been persecuted as a source of meat, are widely if thinly scattered over 
large areas of the Park. Manatee habitat is described on the basis of conditions 
at places where manatees have been seen by day. Concentrations exceeding ten 
individuals were observed in the Miami River. Some measurements are given 
on a freshly dead, nine-foot parous female. The first ‘vo birth dates for manatees 
are recorded, with some notes on parental care. A series of observations of young, 
estimated to be less than four feet in length, are recorded, and a long breeding 
season, or a-seasonal breeding, is postulated. Gestation period is, in one instance, 


TABLE 2.—Manatees believed to have been killed by cold 
DATE 
Near Palm Beach Maynard in Bangs (op 1886 
( p 785 

S stian River Bangs c. cil Dec. 1894 
é me istian Rive: 3 gs D t.. p. 784 Feb. 1895 
; P River (mout! ( I Jan. 26-29, 1940 

I Ri ut ( 

l ( S hee Ri 1 ‘ H 1 (1941, p. 690 
l La ¢ I Kru 1 z 

‘ Gral Island Kru l t 


at least 152 days. The location of the mammaries and means of distinguishing 
sexes by the location of the urogenital aperture are described. Breathing of free, 


adult manatees is found to correspond closely to that of captives reported 


wik 


1, 
in the literature. The intervals between breaths of a 3-foot wild, free baby aver- 
aged 50.2 seconds. Ability of two captives to perform several simple tricks on 
request is described. Known manatee food is listed and water hyacinth added. 
Mortality from freezes in Florida is commented upon, and illegal killing of them 
is considered to be a more serious drain upon their numbers. 
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A COMPARATIVE STUDY OF THE MALE ACCESSORY GENITAL 
GLANDS OF NEUROTRICHUS 


By W. Ropert Eapie 


The species Neiirotrichus gibbsi is regarded as the most shrew-like of American 
moles in general characteristics and habits and, with the Asiatic shrew-moles, 
is often referred to as a form showing a transition between moles and shrews. 
A comparison of the male accessory reproductive glands of Neiirotrichus with 
those of shrews and other moles rather unexpectedly reveals some characteristics 
of the accessory glands of both groups in Neiirotrichus 

The general morphology and homologies of the male accessory reproductive 
glands of the shrew genera Blarina and Sorex and of the mole genera Parascalops 
and Condylura have been established (Eadie, 1947a, 1947b, and 1948a). It is 
now possible to compare these glands in Neiirotrichus with those of soricids 
and other talpids 

The gross morphology of the male reproductive system of Netirotrichus in 
breeding condition is illustrated in Figure 1. The testes and epididymides may 
occupy cremaster sacs which are present in the breeding condition. In three 
breeding males the greatest diameter of the testes was 8 mm. The cauda epididy- 
mis is relatively large and sections of it reveal the presence of the sperm reservoir 
common to other mole genera so far examined (Figs. 1 and 2). This structure is 





a 





Feb., 1951 EADIE—GENITAL GLANDS 37 


apparently a development of the proximal end of the ductus deferens and is 
absent in shrews. The distal portion of the ductus deferens is marked by the 
presence of a large and prominent ampullary gland (glandulae ampullarum) 
just before it terminates in the dorsal wall of the urethra. Such ampullary glands 
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Fic. 1.—Semidiagrammatic ventral view of male reproductive organs of Netirotrichus. 
On the right the testis has been rotated laterally to reveal structures and the bulbo-urethral 
gland displaced laterally. Note especially the large ampullary glands and the villous char 
acter of the prostate lobes. The prepuce has been dissected from the glans penis. A., ampul- 
lary gland; B., bulbo-urethral (Cowper’s) gland; C., cauda epididymis; D., ductus deferens; 
E., caput epididymis; G., perineal gland; P., prostate; 8., sperm reservoir; T., testis; 
V., urinary bladder; AN., anal papilla; CP., corpus penis 


are characteristic of the Soricidae (Fig. 3), but none have been found to date 
in other Talpidae. In its internal structure this gland in Neiirolrichus closely 
resembles that of shrews with a thick belt of secreting follicles surrounding the 
central lumen of the ductus deferens. The proximal enlargement of the ductus 
that is found in shrews (Fig. 3) is not present in Netirotrichus. 
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The penis is directed caudad with a ventral flexure to its termination at a 
genital papilla which is separated from a prominent anal papilla by a distinct 
perineal space as in other moles. The glans of the penis is approximately 3 mm. 
long in the resting stage, is slightly swollen terminally, and is marked by longi- 
tudinal grooves. Its surface is beset with sharp, posteriorly directed, horny 
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Fic. 2.—Semidiagrammatic ventral view of male reproductive organs of Condylura- 
One testis is rotated lateraily and one bulbo-urethral gland displaced. Note especially lack 
of external lobulation of prostate lobes and absence of ampullary gland on ductus deferens. 
Urinary bladder (V) highly contracted. I., inguinal glands. Other labels as in Figure 1 


spines. This spiny area of the glans ends abruptly in a truncate ridge beyond 
which is the urethral opening. A narrowed pointed process projects terminally 
over this opening. No os penis was found and discrete preputial glands were 
not noted. 

The prostate gland (glandulae prostaticae) lies ventrad and laterad to the 
neck of the bladder and consists chiefly of two lateral masses or lobes which are 
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divided externally into finger-like lobules, giving the prostate a villous appearance 
reminiscent of the prostate in the shrew genus Sorex. The lobules are coarser 
than those of Sorer, however, and the mass of the prostate is not relatively so 
great in Netirotrichus as may be seen by a comparison of Figures 1 and 3. In 
other talpids so far examined the external lobulation of the prostate divisions 
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Fic. 3.—Semidiagrammatic ventral view of male reproductive organs of Sorex. One testis 





rotated laterally, one bulbo-urethral gland displaced. Note especially the large villous 
prostate gland (P) and the presence of ampullary glands (A). D., proximal swelling on 
ductus deferens. Other labels as in Figures 1 and 2 


is lacking and the gland is more highly organized externally into one or two 
compact lobes. In Condylura there are two distinct lobes (Fig. 2) while in Para- 
scalops the two lobes are combined externally to form a median ventral structure 
(Eadie, 1947a). This latter condition is found also in Scalopus and in the Old 
World genus Talpa (Kaudern, 1910). In these moles the double nature of the 
prostate is revealed by dissection and by the arrangement of the ducts in relation 
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to the urethra. In Neiirotrichus each of the two lobes empties ventrolaterally 
by a pair of ducts into the urethra. Ontogenetic studies have shown that the 
lobes of the prostate in soricids and talpids are homologous with the ventral 
lobes of the prostate in other mammalian groups for which such data are avail- 
able (Eadie, 1947a and b). 

It has been observed (Eadie, 1948b) that the chief and normal product of the 
prostate gland in the mole genera Talpa, Parascalops, and Condylura consists 
of a mass of corpora amylacea (prostatic concretions) which are apparently 
involved in the formation of an unusual type of copulatory plug. Crushed seg- 
ments and histological sections of the prostate gland in Netirotrichus show that 
here also they are the principal product of the gland. The alveoli of the gland 
in the breeding male are filled with a mass of concretions of varying sizes floating 
in a relatively small amount of fluid. This adds another genus of moles to the 
list of insectivores known to possess this unusual physiological attribute. Prostatic 
concretions are of only scattered occurrence in soricids (Blarina and Sorex). 

Cowper’s glands (glandulae bulbo-urethrales) in Neiirotrichus are similar in 
location, relative size, and general relationships to those of shrews and other 
moles (Figs. 1, 2, and 3). They are located posteriorly outside the body cavity 
where one member of the pair lies on each side near the base of the tail, fitting 
closely against the adjacent muscles. The single duct of each gland extends 
medially and anteriorly to enter the urethra dorsally at the region of the crus 
penis. Each gland is a flattened ellipsoid and possesses a layer of striated muscle 
enclosing a compact, compound tubular gland mass. 

Large perineal scent glands are present. Such glands have been described in 
other moles also (Fig. 2), but are absent in soricids. In Neiirotrichus they lie 
just beneath the skin dorsad and laterad to the body of the penis (Fig. 1). The 
glandular tissue is organized into a median mass which consists of two function- 
ally different portions as in other moles studied. There is an antero-ventral 
portion of probable sudoriparous origin and merocrine in type, and a postero 
dorsal portion of probable sebaceous origin and holocrine in type The holocrine 
portion is not as highly organized or as complex as in Condylura, but more closely 
resembles in structure that portion of the gland in Parascalops. The gland ducts 
in Netirotrichus terminate posteriorly by a pair of openings situated on a small 
secondary papilla located on the anterior face of the large anal papilla (Fig. 1 
There was no trace in Neiirotrichus of the two pairs of holocrine inguinal glands 
that have been described in Condylura (Eadie, 1948a 

Discussion.—The value of the morphology of the male reproductive system 
as a criterion for mammalian classification has been demonstrated by Mossman, 
et al. (1932) in the Sciuridae. Thus, a brief consideration of the significance of 
such morphological data in the classification of moles seems justified. 

The genus Neiirotrichus, with the related Japanese genus Urotrichus, has been 
variously classified within the family Talpidae. Gill (1875) placed them in the 
subfamily Myogalinae. Thomas (1912) included the two genera with Scalopus, 
Scapanus, and Parascalops in the Scalopinae where Simpson (1945) has retained 


them. Various other recent authors have listed them in the Uropsilinae with 
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Asiatic shrew-moles (Anthony, 1928; Tate, 1947). Jackson (1915), in his review 
of the American moles, pointed out that these arrangements are superficial and 
unnatural, and disregarded subfamily groupings in the Talpidae. He stated that 
“The anatomical differences, other than dentition, between Parascalops and 
Neitirotrichus and each of the other genera of American moles are as great as those 
between Condylura and each of the other genera or even greater,” and that ‘‘in 
order to recognize fundamental and consistent subfamilies it would be necessary 
to raise nearly every genus to the rank of a subfamily.” The presence of shrew- 
like ampullary glands in Neiirotrichus and their absence in Parascalops, Scalopus, 
and Condylura, as well as in the Old World genus Talpa, would seem to reaffirm 
this viewpoint. Certainly, on the basis of this evidence from such evolutionally 
conservative organs as the reproductive glands, Neitirotrichus seems even more 
widely divergent from other American moles than does Condylura which is rather 
consistently assigned to a separate subfamily. 

Available information on the occurrence or non-occurrence of the principal 
male accessory reproductive glands in talpids and soricids is summarized in 
Table 1. It is apparent that data on the condition of the accessory glands in the 
Asiatic genera of shrew-moles, Urotrichus, Uropsilus, and related groups, are 
lacking. It would be quite informative to know whether ampullary glands occur 
in these genera. Specimens of Urotrichus collected by the author near Lake 
Hakone in Kanagawa Ken, Japan, on December 9, 1945, show no macroscopic 
trace of such glands, but these specimens are not in breeding condition and, by 
analogy with our native insectivores, it is not to be expected that such glands 
would be grossly visible in this stage. Histological sections of the ductus deferens 
from these specimens show the presence of diverticulae from the lining of the 
lumen at the point where ampullary glands normally develop in Neiirotrichus. 
It is possible that these indicate that an ampullary gland is present in Uro- 
trichus at this site in the breeding condition. 

Summary.—Neiirotrichus possesses all the principal male accessory reproduc- 
tive glands common to other talpid genera so far investigated and these glands 
show similar fundamental characters and anatomical relationships. In addition, 
however, Neiirotrichus possesses a pair of prominent ampullary glands character- 
istic of soricid genera, but absent in American talpids of the genera Scalopus, 
Parascalops, and Condylura. This somewhat divergent character of the accessory 
reproductive glands in Neitirotrichus would seem to separate them sharply from 
other American talpids and indicates the need for a reconsideration of the value 
of current subfamily groupings in the Talpidae in the light of all available mor- 
phological evidence. 
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THE BACULUM AS AN AGE CRITERION IN MINK 
By Wiiu1aAm H. Evper 


Expiorations in the dynamics of mammalian populations require either that 
a marked group of individuals of a species be followed or that each year a random 
sample of the wild population be classified as to age and sex composition. For 
many species which are difficult to live trap, such as fox, mink, and otter, an 
understanding of variations in reproduction or in juvenile survival responsible 
for ups and downs in abundance may never be accomplished through tagging 
studies. It is especially important that reliable criteria of age be discovered for 
these species in order that the age composition of the harvest can be determined. 
The significance and application of this type of information has long since been 
discussed by Leopold (1936). 

The use of the baculum as a means of distinguishing age groups in several 
species of mammals has been pointed out in recent years. Length, weight, and 
volume of this bone have been found to increase with age, at least through pu- 
berty, in the species reported; concomitant changes in conformation have also 
been described. Deanesly (1935) showed that in the weasel (Mustela erminea) 
first year animals could readily be distinguished from older animals by the lesser 
weight of the baculum. Wright (1947) found no overlap in the weights of bacula 
from juvenile and adult long tailed weasels (Mustela frenata) of several sub- 
species. Wright and Deanesly agree that this age criterion is reliable in these 
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two species of weasels until the onset of puberty at approximately eleven months 
of age. Wright has also shown that in his material gathered from animals of known 
age, conformation alone is a reliable criterion of age. The value of weight, length, 
and shape in differentiating probable age classes in otter (Lutra canadensis) and 
beaver (Castor canadensis michiganensis) has been discussed by Friley (1949a, 
1949b) along with a description of the changes in conformation correlated with 
increasing age. 

Materials and methods.—This study reports an examination of 242 bacula from 
ranch mink (Mustela vison) of known age. These bones were prepared by the 
method described by Friley (1947) from penises gathered during three successive 
pelting seasons at Lynwood Fur Farms. The cleaned bones were uniformly 
dried for several months before being weighed to the nearest milligram on a tor- 
sion balance. The length was then determined by placing the crooked, distal 
end against a block attached at the zero point of a millimeter rule, as in using a 
standard fish measuring board. Length to the nearest millimeter was recorded. 

Morphology of the baculum.—The shape of the penis bone in mink (PI. I) is 
similar to that of other members of the genus Mustela—roughly J-shaped with 
a sharp crook at the distai end. The urethral groove extends along the ventral 
surface of the distal half of the bone and deepens as it approaches and continues 
around the periphery of the J-shaped tip 

The great depth of this groove gives the bone a cross-sectional shape of an in- 
verted V anywhere along its distal half. The basal half has a cross-sectional shape 
of a triangle, with apex on the dorsal side. Each side of this triangle is somewhat 
concave, but the degree of concavity decreases with age as the bone becomes more 
massive. 

The baculum is never exactly bilaterally symmetrical for the urethral groove 
does not encircle the distal end in the median sagittal plane, but slightly to the 
right, thus making the bone at the left side of the urethral groove slightly but 
distinctly longer than that on the right. This assymetry is clearly visible in the 
bones shown in Plate IT. 

The proximal end of the baculum (point of attachment of the corpus cavernosum 
penis as described by Miller, 1948) is very distinct in all but a few sexually im- 
mature animals, and is somewhat triangular in cross section but greatly com- 
pressed laterally, with the apex always dorsal. It elongates and becomes rough- 
ened only after sexual maturity, that is, in animals one and one-half years of age 
or older. 

Age changes.—F igure 1 shows that there is a great range in the weight of the 
baculum even among sexually immature animals of the same age. Even though 
all juvenile mink were approximately seven months of age when pelted, penis 
bones from some are two and one-half times as heavy as those from others. The 
frequency distribution of each year class shows about the same magnitude of 
variation. In spite of this fact, there is actually little overlap in the weight of 
bacula from juvenile as compared with adult mink. This bone does not reach its 
full development in the first year following sexual maturity, but seems to increase 
considerably in weight in succeeding years. Material from old mink must always 
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Measure of reliability as an age criterion Examination of Figures 1 and 2 
shows clearly the increase in weight and length of the baculum with increasing 
age. Statistical analysis showed a high correlation between weight and age (r = 
£849), but a much poorer correlation between length and age (r = .205). It is 
obvious, therefore, that weight is a much more reliable and useful age criterion 
than is length. It is also evident that the degree of overlap in weights of bones 
from maturemink (age 13-53 years) is too great to permit classification of bones 
of unknown age into more than two groups: juvenile animals (less than one year 
of age) and older, or sexually mature animals. 
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Fig. 1.—Frequency distribution of weights of bacula from 234 ranch mink of known age. 


The frequency distribution of the weights of the 152 bones from juvenile mink 
compared with the 82 bones from mink one and one-half to two and one-half 
years of age is shown in Figure 3. To test the accuracy of using this figure for 
predicting age from weight, the mean and standard deviation of the weights of 
the bones from each group were determined. For the juveniles this was found to 
be 159 mg., 8.D., 33.3; for the adults it was 291 mg., S.D. 47.1. That there is no 
overlap in these means + one standard deviation indicates that age may be dis- 
tinguished by weight alone in 66 per cent of the cases. That there is some over- 
lap in these means + two standard deviations indicates that age cannot be dis- 
tinguished in 95 per cent of the cases as we should desire for such a criterion. 
Actually, classification of an entire group of bacula collected at random could be 
accomplished with 85-90 per cent accuracy. 
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By eliminating bones of 196-226 milligrams, that is those falling withing the 
region of overlap of two standard deviations (from the mean of each age group), 
accuracy in determining the age composition of a mink harvest can be increased 
to 98 per cent. With such a criterion one should be able to detect significant year 
to year changes in the production of young in the population and thus have a 
means of discovering whether a population decline in mink is due to over harvest 
or to decrease in productivity. If the former, changes in regulations and enforce- 
ment are indicated, if the latter we will be forced to dig deeper into causes. 

It may be asked whether bacula from ranch mink would grow at the same rate 
as in wild mink. While no positive answer can be made to this question it may be 
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Fic. 2.—Frequency distribution of lengths of bacula from 234 ranch mink of known age. 
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pointed out that ranch mink are kept strictly out-of-doors and thus are subjected 
to the same light and temperature as are wild mink at that latitude. They are 
also fed an optimum diet in order that their pelts may reach marketable condi- 
tion as early as possible. The reproductive season and age at which sexual matur- 
ity is reached seems to have been unaffected by confinement (Hansson, 1947). 
During the past fur season in central Missouri and Illinois, bones from 17 wild 
mink were gathered for comparison with ranch mink and their weights fell in 
the same range; 14 of them weighed between 150 and 255 milligrams and three 
were heavier, ranging up to 473 milligrams. 

Summary.—1. The baculum or penis bone of mink (Mustela vison) resembles 
that of other members of the genus in being a simple, J-shaped shaft slightly but 
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consistantly asymmetrical at the distal end. The cross-sectional shape of the 
distal half is that of an inverted V, along the basal half it is triangular with the 
apex dorsal and each of the sides concave. The base, or point of attachment of 





the corpus cavernosum penis is not always morphologically distinct in bones from 
juvenile animals, but becomes increasingly distinct and rugose with maturity. 
As the bone becomes more massive with great age (5 years) all angles become 
more rounded and smooth. 

2. An examination of 242 bones from ranch mink of known age revealed that 
both length and weight increase with sexual maturity and that weight continues 


to increase with each succeeding year. 
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Fic. 3.—Frequency distribution of weights of bacula from 152 juvenile mink and 82 
adult mink 

3. Because weight proved to be a better criterion of age than did length, statis- 
tical analysis of the weights of the penis bones of juvenile mink as compared with 
adult mink was made. It was found that bones from animals of unknown age can 
be classified as either juvenile or adult with 85-90 per cent accuracy. 

1. If all bones falling within the region of overlap of two standard deviations 
from the means of the two age groups—those 196-226 mgm. in weight—he elim- 
inated, the remainder can be classified with 98 per cent accuracy. 

5. This criterion of age provides a sensitive measure of adult-young ratios in 
the harvest and thus supplies a means for determining year to year changes in 
productivity of mink propulations. 
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SMALL MAMMAL RELATIONSHIPS IN AN EPHEDRA COMMUNITY 
By Autpert C. HAWBECKER 


Approximately six miles east of Panoche, San Benito County, California (Pan- 
oche Quadrangle, U.S.G.S.), is an area ranging in elevation from 1000 to 1800 
feet where, within a short distance, a transect may be run intercepting several 
changes in small rodent habitat. No attempt is made here to extend either end 
of the transect to intersect all known habitat situations, as the main concern 
of this study is the interrelationships of three species of Dipodomys, their habi- 
tat requirements and limitations, and their relationships to the other small 
rodents within their areas. It must be emphasized that the conclusions reached 
here may be peculiar to the pictured and described habitats, and that the re- 
sponses may be different under slightly different conditions. 

The study area rises gently from the west to the east with a slope of 400 feet 
in the first four miles, then the last half-mile rises sharply, taking in the remain- 
ing 400 feet. The first slope is gently rolling, but as the steep slope is approached 
there are deeper washes, and here the terrain becomes more dissected. In this 
latter area of transition from the gentle to the steep slopes, as well as on many 
of the steep slopes themselves, rock outcrops and sharp ridges are common. The 
soil over the entire area is firm but easily spaded both in winter and summer 
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A description of each site will be given to acquaint the reader with specific 
conditions. Except where otherwise noted all trap sets were on a basis of 25 
traps on a half acre, per location per day. 

Site 1.—This site is more common on the western end of the area where slopes 
are gentle and flats are broad but may be found even to the bases of the steep 
hills and on east-facing slopes. Any sudden change in slope will eliminate this 
site immediately. There is little soil deposition here, and no shrubs except a few 
scattered Gutierrezia. The three prominent annuals Bromus, Erodium and Lepid- 
ium, and the perennial Poa cover the site (Pl. I). 

Trapping records within this site are as follows: May 23, 1941, 1 D. ingens 
and 2 Onychomys torridus; May 20, 1942, 1 D. ingens; August 9, 1946, 1 D. ingens; 
March 15, 1947, 8 D. ingens and 2 Onychomys torridus; March 21, 1947, 1 D. 
ingens (4 traps); February 19, 1950, 1 D. ingens (2 traps); April 12, 1950, 2 D. 
ingens. 

Experience has shown that where there is abundant kangaroo rat sign, yet 
traps catch few or none, the giant kangaroo rat is the species present. Night ob- 
servation, shooting, and “haystack” building (Hawbecker, 1944) confirm this. 

Trapping and observation thus show that in the open western end, and in the 
open plots close to the hills, D. ingens is the only kangaroo rat present. The only 
other small, nocturnal rodent that appears to be present is Onychomys, and as 
these were taken not far from the adjacent shrubby areas, it is possible that they 
should not be considered more than transients in the open site. Present irregularly 
over the open area is the Ammospermophilus that comes out only in the daytime, 
and an occasional Lepus. 

This finding agrees with Grinnell, Shaw, and Tappe—the giant kangaroo rat 
is the dominant nocturnal, small rodent where the plain is brushless. The level- 
ness of the terrain does not seem to be as important here as the lack of cover. 
Trapping and study of the open, east-facing 9 per cent slopes revealed nothing 
but D. ingens. The area in the middle of Plate I, upper, and the background 
(up to the steep hills) of Plate I, lower, represent ingens-dominated territory. 

Site 2.—This site is not as well defined as the previous one. It occurs on the 
flatter ridgetops, even though some of these may be only some of the higher 
“rolls” in the rolling plain, or it may occur on the gentle slopes, but never on the 
steep slopes or in the bottoms. It is never rough, rocky, or dissected, and is well 
out from the influence of the steep hills. The ridgetops are usually well covered 
with Gutierrezia, with or without a scattering of Ephedra, while the slopes usually 
lack the former, but have more of the latter in a widely spaced condition. Poa, 
Bromus, and Erodium are common here (PI. I, lower). 

Trapping records within this site follow: May 25, 1946, 1 Peromyscus; Novem- 
ber 13, 1948, 4 D. nitratoides and 1 D. heermanni; December 3, 1949, 15 D. 
nitratoides; February 18, 1950, 2 D. nitratoides and 1 D. heermanni; March 4, 
1950, 4 D. nitratoides and 1 D. heermanni; March 5, 1950, 5 D. nitratoides and 1 
Onychomys; April 5, 1950, 3 D. nitratoides; May 13, 1950, 4 D. nitratoides (18 
traps). 

Where a few Ephedra begin to appear, along the northern and eastern edges of 
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Site 1, D. nitratoides begins to appear. Open spaces between the shrubs are still 
observed to support D. ingens. On the ridges proper, where the Gutierrezia is 
dominant, ingens has never been trapped, nor has any sign of it been seen. Cheek 
pouches of both species contain shelled filaree and red brome seeds so they ap- 
parently both forage for and among the same plants. Thus, even though it may 
feed in the open, the former species retreats to burrows under the Ephedra, or 
stays entirely in the Gutierrezia. The latter species has been found only in the 
open, which makes it appear conclusive that the cover is the determining factor. 
The giant kangaroo rat is apparently an animal of the open areas, and the dom- 
inance it seems to exercise in the open does not carry over to even the more minute 
shrubby spots within that area. Both Culbertson and Tappe found that the 
species they studied were adapted to take over the level, open areas when ingens 
did not exist to keep them out. Other small, nocturnal rodents may be estab- 
lished within this site, but the Peromyscus and Onychomys of Site 1, which may 
possibly more properly be assigned to this site, are the only ones that appear. 
Ammospermophilus is seen here rarely. 

As this habitat approaches the steep hills D. heermanni is taken, which ac- 
counts for the heermanni in the above list. A few of these are taken out in the 
Gutierrezia, but become increasingly numerous as Site 3 is approached. Less than 
100 yards from the March 4 and 5, 1950, take, the April 2, 3, 4, 5, 1950, samples 
on the Site 3 list were taken. This indicates a passing of the dominance to heer 
becomes thicker, rock outcrops appear, and the steep hillsides are close by, as in 


Site 3, the change is very apparent. 


manni, or at least the loss of dominance by nitratoides, for where the Ephedra 


Thus, the gentle slopes, ridge tops, smooth terrain, distance from the steep 
hills, and definitely the shrubby condition make up the habitat where D. nitra- 
toides is dominant. Lack of cover subjects it to ingens, and steep slopes, as will 
be shown better later, make heermans the dominant species. Plate I, lower, 
illustrates the two phases of this habitat. 

Site 3 


This site is a continuation of the shrubby ridgetops, but not the slopes, 


of Site 2, and runs to the bases of the steep hills. Here th 


» low shrubs are in the 
yrocess of changing from the Gutierrezia of the rolling plains to the St 
I 


ia \ eC Ol notlopsis 


h 
of the steep, north-tending hillsides. The Ephedra may or may not be more num 
erous, but rock out-crops are common. There is a definite influence here from 
the steep hills on the southern edge of the site. The ridges at the bases of the 
steep hills in Plate I, upper, give an idea of Site 3 

Trapping records within this site are as follows: February 17, 1946, 2 D 
heermanni and 5 P. maniculatus; November 29, 1946, 2 D. heermanni and 1 
O. torridus; January 3, 1947, 6 D. heermanni and 2 P. maniculatus; March 22, 
1947, 2 P. inornatus and 1 D. ingens; February 19, 1950, 2 D. nitratoides; Marc 
5, 1950, 2 D. nitratoides; April 2, 1950, 2 D. heermanni and 1 D. nitratoides; April 
3, 1950, 3 D. heermanni and 1 D. nitratoides; April 4, 1950, 2 D. heermanni 
D. nitratoides, and 1 O. torridus; April 5, 1950, 1 D. heermanni and 1 P. inornatus 


(April 2-5, 10 traps only); April 23, 1950, 3 D. herrmanni and 3 D. nitratoides 
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This site is a transitional area between Sites 2 and 5. In this respect it is similar 
to Site 4 which is a transitional area between Sites 2 and 5 with the added in- 


fluence of Site 1, which makes a significant difference. Ingens is not found on 


these ridge but may be found on the open slopes on either side. In this area 
neither heermanni nor nitratoides is dominant, but, as described under Site 2, 
the coming in of heermanni is gradual, and assumes dominance at the bases of 


the steep hills (Fe. 35; uppel Where heermant is first encountered. hillward 





Irom Site 2, the other specie S ol small mamn als, Pe ‘OMYSCUS, Py rognath is, and 
Onychomys, begin to be encountered in far greater numbers than ever before, 
in fact P. tnornatus is found only in the transitional sites. D. nitratoides mav 
be found even to the hill bases, bu on the | As Site 5 is reached the 

maller rodents again become 1 
Thus, it appears that where this transitional area between Sites 2 and 5 occurs, 
the two brush-adapted kangaroo rats are found together in about equal numbers. 
appears also that other small rodents are able to maintain themselves in this 
ype of habitat, but do not seem to occur in the same numbers as the Dipodomys. 
might then be interpreted that where no single species of kangaroo rat is dom- 
other factors such as vegetation and rock outcrops being favorable, other 





S This site is more rolling than any of the previous ones, usually has 

| I gre deal of variation in plant er, a number of rock out- 

crops, and some narro vatercourse Most of this site Is adjacent to the steeply 

Ing hu i > con I t eel rly |e land and steep 

Y. Tl t re ¢ nee T oO )o nr rT with 

nsequent variation in plant cover. T! e” then . made 

of a number of microhabitats where only one animal would occur under a 

12 l ( on small cl ange of slope. Scatter d through this area also are 

er of small plots, with all of the characteristics of Sites 1, 2, and 5 that 

rge enough to have a small population of the characteristic rodents. Thus 

» t is also subjected to these adjacent influences. The same annuals and peren- 
nials are present with Ephedra reaching densities of 14-23 shrubs per acre 

[rapping records within this site are as follows: March 4, 1943, 1 D. heermanni 

2 P. maniculatus; December 27, 1945, 1 P. maniculatus; March 15, 1947, 

3D.) nanni; December 13, 1947, 2 D tratoides and 1 O. torridus; October 9, 

1948, 1 D. nitratoides and 1 O. torrid October 15, 1949, 1 D. nitratoides and 4 


QO. torridus; December 4, 1949, 1 D. ingens; March 11, 1950, 2 D. heermanni, 
D. nitratoides, and 2 D. ingens; April 22, 1950, 2 D. heermanni, 2 D. ingens, 
P. inornatus; and 1 O. torridus; April 23, 1950, 4 D. heermanni, 2 D. ingens, 

and 2 D 7 tratoid. s 
This site appears to be an area where no species is particularly dominant. 

Within one-half acre there may be brush, rocks, slopes, and flats, and 25 traps 

spread through such a half-acre may take any of the above combinations. All 

of the known rodents of the area, except Citellus beecheyi, are found here along 
with Lepus californicus and Sylvilagus auduboni. Thus the variable habitat may 
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either keep any one speciesfrom becoming dominant, or it may provide the small 
niches necessary for all, and, although ingens is well established and dominant 
at its open end of the transect, nitratoides equally so on its brushy ridges, and 
heermanni almost alone on its steep brushy slopes, no one exerts a great deal of 
influence here. Here, as in Site 3, but lacking the influence of ingens there, the 
other small species are well established, though still not as numerous as the 
Dipodomys. This finding is similar to that of Culbertson in that he also found 
that where the habitat was most constant the kangaroo rats were almost solitary, 
but when brush was added, the other small rodents were able to establish them- 
selves. Peromyscus, Perognathus, and Onychomys are found here, as in Site 3, 
in numbers. In Site 3 they became established in opposition to D. heermanni and 
D. nitratoides, while here the addition of D. ingens has not discouraged that es- 
tablishment. All three species seem to be tied to this brushy, dissected, rocky, 
incompletely dominated habitat. 

Site 5.—This site is located on slopes of 20 per cent or more. There are rock 
outcrops, sometimes occupying 30 per cent of a half-acre plot. The Ephedra is 
scattered over the plot in varying densities with Stenotopsis taking up much of 
the area between, particularly on the northwest-facing slopes; on the southwest- 
facing slopes Eriogonum replaces in part the latter shrub. East slopes usually 
have only Ephedra and annuals on them. Poa is still present, and Bromus is in 
far greater abundance than Erodium. This site is found only at the southern end 
of the study area (Pl. II, upper). 

Trapping records within this site are as follows: November 30, 1946, 2 D. 
heermanni and 1 O. torridus; February 19, 1950, 1 D. heermanni; April 4, 1950, 
10 D. heermanni and 1 D. nitratoides (south slope); April 22, 1950, 4 D. heermanni; 
April 23, 1950. 2 D. heermanni and 1 P. inornatus. 

There is a higher population on the south-tending slopes, but definitely these 
steep, heavily brushed sites are the metropolis of the Tulare kangaroo rat in this 
region. The additional species were all taken along the lower edge of the site 
where it blends with Site 4. Cottontails are quite numerous in this habitat, and 
occasional jackrabbits may be seen, but the ground squirrels are absent. It ap- 
pears that this one species is (1) either dominant under these conditions; (2 
that it is more adaptable and upon being crowded out of the seemingly more 
favorable situations by the other species it is able to maintain itself here; or (3) 
that the other species are so specialized, as most certainly seems to be the case 
with ingens, that they are incapable of invading this area. 

Site 6.—This site is approximately 500 feet above the plain below and is on a 
slope that varies from 6 to 17 per cent. The gentler slope faces the southwest and 
the steeper one almost due south. Here are 10-14 Ephedra plants per acre, with 
Stenotopsis and Eriogonum well represented in between. Here is found the Yucca 
in fairly heavy concentrations also. Rock outcrops are common on these slopes 
much more so than on the north-facing ones. The annuals are the same as before. 
Plate II, lower shows the more characteristic features of the site. As can be seen 


by comparing with Plate IJ, upper, this site is very similar to Site 5, except for 
the elevation and Yucca. 
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Trapping records within this site are as follows: October 9, 1948, 1 D. heer- 
manni, 2 P. californicus, and 2 N. lepida; November 15, 1948, 1 D. heermannt, 1 
P califor? cus, and 1P maniculatus: November 19, 1949, 12 D. heermannt, l 
P. californicus, 6 P. maniculatus, and 3 O. torridus (this set and next, 120 traps); 
December 5, 1949, 6 D. heermanni, 1 P. californicus, and 1 O. torridus; April 3, 
1950, 7 D. heermanni, 3 N. lepida, and 2 O. torridus 

This fairly steep, heavily brushed slope is still more thickly populated with 
D. heermanni than with any other species, but a change in habitat, as denoted by 


lowed other small rodents to become established. 


the presence of Yucca, has al 
The difference between the two sites is not only one of altitude, however, as 
both lepida and californicus have been taken at the junction of Silver and Pano- 
che Creeks, at an elevation of between 600 and 700 feet. The latter location is one 
of extreme variation similar to Site 4. This site again appears to be a transitional 
one, if a greater number of species indicates a mixed habitat, but it is different 
from the variable sites, at lower elevation, as already discussed above. The slopes 


above this site lack Y icca., aS can be s¢ en in the bach 


ceround in Plate II, lower, 
but on the basis of one 50-trap set and observation, heermannz is still present, 
but Onychomys and Peromyscus are well established. Significantly, no other 


species ol Dipo lon Hi has bes n ecaugl tin or near this site 


It appears that if this is a transitional site, careful study of still new conditions 
of habitat might result in the finding of yet another change in kangaroo rat habi- 
possibly the passing of Dipodomys out of the picture entirely, or the ad- 
vent of yet anothe spec ies 

Conclusions.—The giant kangaroo rat is dominant, within its range, where the 
area lacks brush and sharp physiographic variations. This is the same conclusion 
as that reached by Grinnell and by Shaw. Where there are variations from this 
at, the giant kangaroo rat may still be present, in suitable spots, but is no 
longer dominant, except within its precinct 

Che short-nosed kangaroo rat is found on gentle slopes and rolling low hill- 
tops where brushy growth is present, but does not venture far out of this habitat. 
Within this habitat this Dipodomys is apparently dominant over either of the 
other two, even though it is the smallest of the three. A related subspecies is 
found in open land, where ingens is not present 

The Tulare kangaroo rat is pushed out of the plains which it may occupy when 
ngens is not present, and seems unable to compete with ntratoides on the brushy, 
rolling areas, even though it is found with a subspecies of that species in another 
habitat. It is adaptable enough to very adequately use the steep, brushy, rocky 
hillsides, which neither of the other two seems able to do. Tappe has already in 
dicated this adaptability in his study of this Diopdomys. 

There are areas of transition, here represented by either rolling ridges or 
pitches, where the habitat is variable and adjacent sites bring influences to bear. 
Here the other species of small rodents are most numerous and seem to be best 
established. These species are seldom found in the metropolis of any of the kanga- 


roo rats. 
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BEHAVIOR PATTERNS OF THE LABORATORY MOUSE UNDER 
AUDITORY STRESS 


By Hupertr Frincs, MABLE Frincs, AND ALAN KIVERT 


There has been a rather large amount of work done on running fits and seizures 
in rats, following the original report by Maier (1939), and various mechanisms 
have been proposed to explain these types of ‘“‘abnormal’”’ behavior. Much less 
has been done on mice, however. The fact that seizures occur in mice was first 
reported by Dice (1935) and later studied by Watson (1939) for the deer mouse, 
Peromyscus. Recently, Chance and Yaxley (1949) have analyzed the behavior 
sequences in this genus during running fits and seizures. 

In laboratory stocks of the house mouse the occurrence of audiogenic 
seizures was first reported in a preliminary way by Mirsky et al. (1943) and was 
later studied by Hall (1947). The behavior, in this case, was induced by sub- 
jecting a mouse in a metal washtub to the sound of an electric bell fastened to 
the tub. Later, Ginsburg et al. (1947, 1949, 1950), Fuller (1950), and Vicari (1947, 
1948a and b, 1949, 1950) published brief abstracts of work using various inbred 
strains of the house mouse in this type of apparatus. Witt and Hall (1949), ina 
genetic study of seizures in two strains of mice, reported that mice of the dba 
strain were seizure-susceptible while C-57 strain mice were seizure-resistant. 
Study of crosses between the two strains led them to conclude that the occurrence 
of seizures at 30 days of age was brought about by a single dominant gene, pres- 
ent in the dba, with the recessive allele homozygous in the C-57’s. 

A few deficiencies in all these papers on house mice led to the present study. 
First, there has not been an adequate description of the pre-running behavior 
of the mice or of the running fits and seizures themselves, comparable with that 
of Chance and Yaxley (1949) for Peromyscus. The present paper attempts a 
detailed description of the behavior of mice subjected to relatively intense audi- 


tory stimulation. Second, the stimuli used by the previous workers were complex 
and nearly unreproducible. Not only were the mice in a tub to which a bell was 
attached subjected to sound, they were also receiving vibrations through the 
feet. If reproducible results are to be obtained, it is vital that the frequencies and 
intensities of sound used in studies of seizures in rodents be known exactly. Our 
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first problem, therefore, was the designing of a piece of apparatus which would 
allow control of the stimuli used for the induction of seizures. Third, except for 
the reports (only abstracts) of Ginsburg ef al., Fuller, and Vicari, the tests on 
house mice have been made over a very limited time of the life—30—40 days of 
age. The time of treatment should be extended into the earlier days of life to 
discover the age at which seizures first appear, as well as into the later life to 
discover the time when seizures cease, if at all. Only the first part of this problem, 
extending into earlier days of life, is reported here, for, besides making a study 
of the occurrence and pattern of seizures, we also had afoot an attempt to pro- 
duce mice of known susceptibility to running fits, and kept our mice, after 50 
days of age, for breeding. Fourth, except for the use of a few inbred strains of 
mice no attempt has been made to standardize stocks for studies of seizures. 
It is important, if comparative results are to be obtained in studies on seizures, 
that animals of known genetic background with respect to seizures be used. This 
phase of our work is still in progress. 

The work reported herein was financed in part by the U. 8. Air Force, Air 
Materiel Command, Wright-Patterson Air Force Base, Dayton, Ohio, under 
Contract No. AF-33(038)-786, and the John G. Vogel Memorial Research Fund. 
We are indebted to Mr. N. Stein, of the Physics Department, for aid in measur- 
ing the sound pressures. 


MATERIALS AND METHODS 


Animals used and general methods of maintenance.—Individuals of three strains 
of mice were used in this study—mongrel “Swiss” Albino, obtained from a 
commercial animal dealer; dba (Subline 1), obtained from the Jackson Memorial 
Laboratory, Bar Harbor, Maine; and C-57 black (Subline 6), likewise obtained 
from the Jackson Memorial Laboratory. These animals were paired immediately 
upon receipt, when they were all about 40-50 days of age, and their offspring 
were used in the experiments. 

The animals were kept in a standard mouse cage made of galvanized iron, with 
solid bottom, fitted with a lid of 4-inch-mesh hardware cloth. The bottom of the 
cage was filled to a depth of about one inch with sawdust to absorb wastes. These 
were kept in a laboratory in which temperature, humidity, and light were allowed 
to vary with the outside early summer conditions. Food and water were con- 
stantly available. The food was a commercial mouse diet. Since it has been shown 
that nutritional deficiencies may affect the incidence of seizures in rats, a pre- 
liminary study of the possible effects of this diet on seizures in mice was made 
by supplementing the diet of half of the C-57 animals with dog biscuit. So far 
as could be determined, the animals were free from diseases or parasites, with 
the possible exception of mites, which occur widely in small numbers on labora- 
tory mice. 

The albino mice produced significantly larger litters than the other two strains, 
and, because of better parental care, brought through more young to testing 
age. The dba strain had the smallest litters and brought through to testing age 
only about two-thirds of the mice born. The C-57 mice had litters of intermediate 
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size and, with excellent parental care, brought through almost all the young to 
testing age. The albinos and C-57’s are, therefore, preferable to dba’s as experi- 
mental animals, because of the larger numbers for testing afforded per breeding 
pair. 

The mice were handled as little as possible between and during the tests. It 
seems almost certain that the amount and nature of handling would affect the 
induction of seizures in the mice, and an effort was made, therefore, to duplicate 
the handling procedure for all the mice tested. Between tests, the animals were 
gencrally undisturbed. The mouse cages and water bottles were cleaned twice 
each week, care being taken to disturb the mice as little as possible. 

For purposes of identification, the mice were marked with an alcoholic solu- 
tion of picric acid, using marks on different parts of the body to represent the 
numbers of the animals. In general, the male mice were left with the females 
with litters, and both mice took care of the young. The young were tested from 
15-50 days of age, and they were removed from their parents at 30 days of age. 
At this age, almost all of the mice had been weaned. 

Apparatus.—The sound source used in these experiments was a Western Elec- 
tric Microphone (Type 633-A), actuated by a Hewlett-Packard audio-oscillator 
(Type 200-A), with a Raytheon pulse transformer (Type WX-5137) in series 
with the microphone to match the impedance of the external and internal circuits. 
The sound was turned off and on by a switch in the external circuit. 

For testing, the mice were imprisoned in a cage, 15 cm. long, 10 em. high, and 
10 em. wide, made of }-inch-mesh hardware cloth. This cage was placed so that 
the microphone, which was on a platform 2.5 cm. above the level of the floor of 
the cage, was 5 cm. from the cage, sending a sound beam down the long axis of 
the cage. 

In the first experiments, two frequencies were used: 10 ke./sec. and 20 kc./sec., 
the first being sonic, the second ultra-sonic, so far as man is concerned. Both are 
sonic for mice, but there were fewer seizures at 20 ke./sec. than at 10 kc./sec. 
Both of these were delivered to the microphone at the maximum intensity of 
the oscillator. As a result of the response characteristics of the microphone, how- 
ever, the actual intensity of sound produced at 20 kc./sec. was 10 to 20 db. below 
that produced at 10 ke./sec. It soon became apparent that the lower intensity 
at the higher frequency—for which no remedy was found with the present ap- 
paratus—was probably the cause of the difference in incidence of seizures be- 
tween the two frequencies. Since this was not intended to be a study of frequency 
and intensity variables in the seizure pattern, the use of the higher frequency 
was discontinued. In actual numbers, 10 Albinos out of a total of 37 used and 
20 dba’s out of a total of 40 used were the only mice tested at 20 ke./sec. 

In a preliminary study on the effect of frequency on the evocation of seizures 
in dba mice, McGrael (1949) has shown that the maximum number of seizures 
is induced at 8-12 ke./sec., when he tested mice at 2-20 ke./sec. in 2 ke. steps, 
all at 102 db. sound pressure. For this reason, 10 ke./sec. was selected. In view 
of his results, it may be that the much smaller number of seizures induced at 
20 ke./sec. may have been due to the frequency, but we cannot conclude defi- 
nitely on this point. 
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The sound pressures inside the testing cage were measured by means of a 
calibrated system consisting of a Western Electric 640-AA microphone, Sanborn 
preamplifier, and Ballantine Model 220 voltmeter. This was accurate to within 
+0.5 db. The average sound pressure (in db. re 10-'* watts/sq. em.) in the cage 
was 110 db.; the range was from 120 db. nearest the transducer to 105 db. at 
the far corner of the cage. 

Using a metal washtub arranged like that used in the previously reported 
work—so far as such an arrangement can be duplicated—the sound levels in the 
tub were found to be 102+2 db. at the periphery and 95+2 db. at the center. 
Thus, so far as sound pressure itself is concerned, the total sound pressure in 
our apparatus compares favorably with that in the tub. 

To minimize discomfort to the experimenter, the cage and microphone were 
enclosed in a small anechoic chamber (61 cm. long, 31 cm. wide, and 31 em. high, 
outside dimensions) made of plywood. This was lined with two layers of non- 
absorbent cotton covered with a layer of cheese cloth. The inside dimensions of 
this chamber were 58 x 23 x 20 em. Access to the chamber was through a door 
at one end. The microphone was inserted through a small door in the end of the 
box opposite the large door. The cage was placed in the middle of the anechoic 
chamber (Pl. I). Directly above the cage there was a window (10 x 10 em.) 
covered with a layer of celluloid, beneath which the cotton lining of the chamber 
was partly removed. Through this window, light from a small lamp was admitted. 
Another window in the side of the box (18 x 18 cm.), made of two layers of cellu- 
loid with an air space between, afforded the experimenter a clear view of the 
cage. 

Vxperimental procedures.—The routine followed in testing a mouse for suscepti- 
bility to seizures was as follows. The mouse was placed in the testing cage and 
the cage placed in the anechoic chamber. The mouse was given a period of about 
a half minute to accustom itself to the cage, and its reactions during the pre- 
testing period were recorded. The sound was then turned on. The immediate 
reaction of the mouse to the sound was observed, and the behavior of the mouse 
during the treatment was followed continuously, timing by means of a stop 
watch, and recorded. If the animal did not have a seizure, the sound was kept 
on for 90 seconds. If the animal did have a seizure, the sound was turned off just 
as soon as the mouse started to run. The latter procedure saved the mice for 
further testing and for breeding. The seizures ranged in severity from merely 
stopping in some unusual position to complete convulsions, followed by death. 
In all cases in which the animal recovered following a seizure the time for re- 
covery was observed and recorded. The animal was designated as recovered 
when it had returned to normal positions or movements in the cage. Following 
the test, the mouse was returned to the maintenance cage. 

Each mouse was tested twice per day during the week, with only one test on 
Saturday and usually none on Sunday. If, however, the animal was at such an 
age that it was suspected that its first seizure would occur on Sunday, it was 
tested. The tests were made in the morning and in the afternoon. There were 
about four hours between morning and afternoon tests and, thus, about 20 hours 
between the afternoon test of one day and the morning test of the day following. 
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Records of the actions of the mice were taken in an abbreviated code, allow- 
ing the observer to record the events as they happened. Preliminary experimen- 
tation revealed that there were certain typical behavior patterns before and 
during testing, and single letter symbols for these were used. Where unusual 
behavior patterns turned up, they were easily noted and inserted in the records 
in the form of notes. The record sheets were lined to represent 5-second intervals 
over the testing period, and usually these spaces sufficed. 

The following numbers of mice and tests were made in this study: Albino— 
offspring from five pairs of parents, totalling 37 (17c’o" and 209 @ ) individuals 
in 1950 tests, with 448 seizures; dba’s—offspring from nine pairs of parents, 
totalling 40 (20c7o" and 209 2) individuals, in 1365 tests, with 307 seizures; 
C-57’s—offspring from six pairs of parents, totalling 53 (240° o and 299 9) in- 
dividuals, in 2695 tests, with 466 seizures. Thus a total of 130 mice (616° 0 and 
692 2) was used in 6010 tests, with 1221 seizures. 


RESULTS 


Behavior patterns of mice before and during sound treatment.—The pre-treatment 
behavior of a mouse in the treatment cage depended chiefly upon its age and its 
previous experiences in the cage. Naturally, there were wide individual varia- 
tions in behavior patterns among the mice, but these were all generally classi- 
fiable under certain typical types of behavior. 

If the mouse were young—between 15 and 18 days of age—the most usual 
pre-treatment behavior was either a simple exploration of or a quiet resting 
position in the cage. The quiet state was usually assumed in a corner, with the 
animal sitting relaxed, often with the eyes closed. Exploration of the cage was 
of various types. Most of the animals moved about without making any effort 
to escape. A few moved about quietly, stopping occasionally to poke the nose 
out through the sides of the cage or even to bite at it. A few climbed the sides of 
the cage, or alternated climbing with moving about on the floor. Climbing, too, 
was occasionally accompanied by attempts to escape, though this type of be- 
havior was very rare. Some mice, instead of either sitting quietly or moving 
about, would clean the fur in the normal fashion, using the forepaws for facial 
cleaning and the tongue for the body. In general, the behavior ».as exactly like 
that observed whenever young mice are removed from their home cage and 
placed in a strange situation. 

If the mice were older—18-50 days of age—the pattern was a little different. 
Generally they exhibited active movements about the cage, some mice alternat- 
ing these movements with climbing of the sides, and some cleaning normally, 
all usually carried out in an unhurried fashion. If, however, the mouse had a 
long record of previous seizures in the cage, the behavior was usually markedly 
altered. In this case, the mouse either moved or ran about vigorously, trying to 
escape, or cringed in a corner, as if expecting something to happen. If the last 
sounds anthropomorphic, it is not meant to be, it merely describes most accu- 
rately the tense, expectant, crouching attitude of the mouse. The latter pat- 
tern was typical of mice which had had violent seizures, though some of them 
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PLATE II 
Upper: Full convulsion which usually ends in death. Not spre lig 
< es, ears Inid down, crossed front legs nd vigorously exte 
Lower: Mouse during running fit. Photo speed 1000 
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erection of the hairs, laying back of the ears, and usually closing of the eyes. In 
older animals, a typical cringe consisted of drawing in of the body, erection of 
the fur, and laying back of the ears; the eyes usually were left open and often 
seemed to bulge. The cringe varied in severity from a crouch which was almost 
like the quiet position to a very deep cringe; the mouse very excited and ready 
to dash off at any moment. The depth of the cringe depended chiefly on the «ei- 
zure susceptibility of the animal. If the animal had not had seizures for some 
time, it was likely to be mild; if the animal had had repeated seizures, the cringe 
was very deep. The severity of the cringe was a sign of the possible occurrence 
of a seizure—a very excited cringe usually foretold a seizure. 

The quiet normal moving of the mouse about the cage was usually changed 
during the period of sound treatment into a more active, restless type of move- 
ment, almost invariably associated with vigorous attempts to escape by thrust- 
ing the nose through the cage bars. In many mice there was a continuous alter- 
nation of this active behavior with the cringe. A further modification of the quiet 


moving about was a very rapid movement, in some cases becoming an actual 





run, us ially accomps nied by vigorous attempts at escape. Another pattern was 
what appeared to be an almost simultaneous cringe and motion, in which the 


animal moved sidewise in short jerky steps. This we designated as a moving 


cringe and it often preceded a seizure. The over-all picture in these sequences 
was the alteration of a quiet coordinated pattern of exploratory movement into 
9 virorous and ecasionally nearly une wdinatad nattarm f ‘ane from the 
a vigorous ana occasionally nearly Incoorainateda | n Of escape trom the 
cage. 

The climbing pattern seen in the pre-testing period was also modified into a 

e rapid and vigorous climb; — ee ae P 

more rapid and vigorous climbing, usually accompar i by attempts to escape. 


There was considerably more climbing among the mice after the sound was turned 
a 


on than before sound treatment, all the mice exhibited this type of behavior at 


some time during the testing. Climbing during sound treatment varied from 
more or less quiet climbing, such as is seen in normal animals, to a furious, al- 
most uncoordinated climbing alternating with running. 


The cleaning pattern seen in the pre-testing period was also modified during 
the testing period. Cleaning was not a common pre-testing pattern, but it was 
very common during the testing period. It varied from true cleaning, just as a 


normal mouse would perform the act, often, however, more vigorous than the 


normal pattern, to abortive attempts at cleaning, consisting merely of passes 
at the nose. The term, tic, as used by Chance and Yaxley (1949) undoubtedly 
applies here. The activity was a mere incomplete part of the normal behavior 
sequence. It is worth noting that animals which exhibited mere abortive at- 
tempts at cleaning often were those which later had seizures, while animals 
which went about the cleaning in a business-like fashion were usually animals 
which would not have a seizure during that testing period. 

All of the previous patterns were exhibited both by animals which had seizures 
and by those which did not. It remains to describe the sequence of behavior 
observed during the seizure. 

The first phase of the seizure in mice is the running fit. This started from one 
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of the behavior types described above, most usually from a deep cringe (57 per 
cent of the times in all strains) or from a very rapid moving or climbing pattern 
(40 per cent of the times), most rarely from a cleaning pattern (1 per cent of the 
times). In this running fit, the animal dashes wildly about the cage, on the floor 
and up the sides, often leaping from side to side. It would be incorrect to call 
this uncoordinated, for the mice do not run headlong into the sides of the cage. 
They seem well able to seize the walls and to climb them when they come to them, 
rather than simply running into them. Plate II, lower, shows a mouse in a run- 
ning fit. The photo was taken at 1/1000 of a second, a speed which was necessary 
to stop the motion. During the run, the tail is held very stiff, the eyes are wide 
open, and the animal moves violently. The severity of the running fit usually 
presages the severity of the sequel. In our work we stopped the sound at the 
start of the running phase of the seizure. It was hoped thus to have fewer mice 
die in the seizures, and this proved to be well founded for 75 per cent of the mic« 
lived even though they were tested twice per day for 36 days. Under these con- 
ditions, the duration of the running phase was two to fifteen seconds, most 
usually about five seconds. 

The severity of the fits which follow the running depends primarily on the 
individual and secondarily on the rapidity with which the sound is turned off 
once the mouse has started to run. In a full seizure, resulting in death, the mouse 
rolls over on the side and the feet kick uncoordinatedly. This phase continues 
for a short time, sometimes only a second, and then the mouse draws up the 
hind legs and thrusts them out vigorously to the rear, extending them as far as 
possible, with the toes widely spread, while at the same time the front legs are 
drawn together over the chest, the tail is extendéd stiffly behind, the eyes are 
tightly closed, and the ears are folded tightly against the head (Pl. II, upper). 
This position is held for about 10 seconds, then the animal relaxes, the ears 
return to the normal erect position, and the animal is dead. 

Incomplete seizures were most usual in our work. These range from rolling 
over in the uncoordinated pattern preceding stiffening in the full seizure to 
merely stopping the run in a modified cringe position. Watson (1939), for Pero- 
myscus, designated the incomplete seizure types as a stupor, in which the animal 
looks and acts as if it were recovering from a full seizure, but has not had one, 
and a semi-stupor, in which the animal lies as in a stupor, but is capable of mov- 
ing about. Recovery from these two types is, as might be expected, relatively 
easily accomplished. Recovery from the type of seizure in which the animal rolls 
about in an uncoordinated fashion is generally rather slow. We were able to re- 
vive a few of the animals which were in a full seizure, provided they had not 
relaxed after the stiffening, by swinging them about by the tail. Since the mice 
were wanted for breeding, an effort was made to prevent full seizures, or, if they 
occurred, to prevent death by this method of “‘artificial resuscitation.” 

Comparing the behavior patterns of the house mouse under auditory stress 
with those of Peromyscus, as described by Watson (1939) and by Chance and 


Yaxley (1949), many similarities can be noted. The behavior during the induc- 
tion period is strikingly similar. The differences are mainly in the seizure itself. 
Peromyscus runs uncoordinatedly in the first phase, bumping into obstacles, so 
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that it is necessary to protect the individuals against injury. The house mouse 
does not run uncoordinatedly. Until it starts to roll about in the second phase 
of the seizure, the animal avoids obstacles and climbs the cage well. We have 


= ABLE l. Numbers of seizures and deaths du ring seizures fe r mice of the strains tested from 
15 to 60 days of age . (No. tested = numbers of mice which were tested each day; No. seiz. = 
numbers f mice which underwent seizure in tests; No. dying = numbers of mice which 
died im SelzUre each day 
LB 7 
N N N ly No. test N i gi} ested| N No. dying 
15 37 0 37 0 16 0 
16 37 ] 35 3 ] 39 0 
17 37 56 15 { 53 8 
18 37 7 3D 14 53 10 
19 7 13 32 20 3 37 12 
20) 36 18 l 2 le 2 46 23 
21 se 2 l 20 ] 2 50 24 
22 +5 | 25 9 4() >] 
2 35 2 ] 21 ] 2 ) 21 
2 24 20 l( 53 32 
25 27 15 19 1] l 53 21 
De 3 18 19 l 37 1] 
27 2 15 19 12 l 46 19 l 
Ae 3 15 17 1] 49 13 
2 29 13 16 8 39 12 
( 12 lf 5 38 12 
5] ; 1] 15 { 52 15 
32 3] li 17 52 1] 
33 1 1 17 f 37 7 
34 0 8 15 45 9 
5 8 7 17 6 48 1] 
3 Ai 6 2 17 3 38 6 
7 2 6 16 { 37 8 1 
38 2 5 17 t ) 5 
39 19 0 17 5 50 4 
40 21 5 13 4 29 2 
41 13 4 15 3 30 2 
42 25 2 15 2 } 1 
43 22 } 16 ( 30 l 
44 2 } 17 1 30 0 
45 25 } 13 2 36 0 
4¢ 19 0 17 4 6 0 
47 21 4 13 l 22 0 
AS l 5 12 0 30 0 
49 25 2 15 l 33 0 
50 29 3 16 0 0 0 


not had our animals injured during this phase of the seizures. Peromyscus has 
a type of seizure which is designated as a “bouncing” seizure. We have not ob- 
served this form of behavior in the mice we have tested. 

Following recovery from a seizure, the animals seemed perfectly normal. The 
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time for recovery depended on the severity of seizure, ranging from 10 to 200 
seconds with the average about 30-50 seconds. If the animal had been merely 
in a semi-stupor or a stupor, or had had a rather mild second phase convulsion 
(clonic type), recovery was rapid and the animal shortly moved about or cleaned 
normally. If the animal had had a severe second phase (clonic) convulsion or 
recovered from a full (tonic) seizure, recovery was usually slow and the animal 
ordinarily started moving about in circles with the legs extended, this activity 
changed in some seconds into normal movement. The average recovery times 
for the mice were: Albinos, 36 seconds; dba, 35 seconds; C-57, 24 seconds. The 
difference between the recovery times for the first two and the latter strain is 
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Fic. 1.—Seizure susceptibility of mice as a function of age. Records for Albinos for days 


no. 39, 41, 46, and 48 are omitted, because on these days, purely accidentally, all the ani 


mals which were having seizures or most which were not having seizures were not tested 


significant. In the post-seizure period the house mouse differs from Peromyscus 
in not exhibiting saltation or catalepsy. 

There were very few strain differences in behavior patterns during the tests. 
In general, the dba mice seemed more nervous and jumpy and were definitely 
more prone to undergo full seizures, even when the sound was turned off at the 
beginning of the running phase, than the other strains. The C-57 mice seemed 
probably more prone to occupy themselves with cleaning and with business-like 
movements while in the cage than did the other two strains. Other than that, 
the behavior patterns were identical. Counts of defecations and urinations, as 
recorded by Hall (1947), gave so little of value that they were discontinued after 
a short time. These counts might be significant if the mice were handled only 
once, but with repeated handling the numbers of defecations and urinations 
become too small to mean much. 

Seizure susceptibilities as affected by age, sex and strain of mice.—The records 
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of the three strains of mice used are presented in Table 1. In this table, the two 
tests on each day are recorded as a unit; if the mouse had a seizure at either or 
both of these tests it is recorded as positive for that day. Thus, the number tested 
refers to mice tested, not to the number of tests, since on most of the days there 
were two tests per mouse, and the number of seizures refers to the number of 
mice which had either one or two seizures on a given day. Most of the mice dur- 
ing the period of their maximum seizure susceptibility had seizures at both test- 
ing periods, but during a period of low susceptibility had only one seizure per 
day. 

The percentage of seizures (i.e., number of animals having a seizure divided by 
number of mice tested X 100) is plotted against age in days in Figure 1. 

From these data it is obvious that there are few differences in seizure suscep- 
tibility among the three strains over the age range tested. The dba’s are most 
susceptible, reaching a higher percentage of seizures than the other two strains. 
The Albinos are intermediate, and the C-57’s least susceptible, but the differ- 
ences are not great. As a matter of fact the differences between individuals of 
the same strain—nay, of the same litter—were greater than those between the 
strains. This is well illustrated in Table 2. This presents a selection of seizure 
records for mice from the three strains. Those mice which have the same first 
number in the number series are siblings. Thus, in the C-57’s, all the examples 
are from the same parents. These range in seizure susceptibility from one seizure 
(30-1-4) to 22 seizures (30-2-7) in the same number of tests. Similar wide varia- 
tion can be shown in the other two strains. Of particular interest—in view of 
the limited testing periods employed in previous studies (Hall, 1947; Witt and 
Hall, 1949 are records such as those of no. 1-1-1, 8-1-10, 6-1-2, 30-1-3, and 
30-1-5. These show periods of seizure susceptibility alternating with periods of 
non-susceptibility. If animal no. 8-1-10, for instance, were tested only from 
30-34 days of age it would be classified as non-susceptible. Yet this animal has 
a high record in the 18-29-day period and later, at 36 days of age, again be- 
came susceptible and died. The seizure-age patterns which could be called most 
typical, of those shown in Table 2, are: for Albinos, 2-1-5; for dba’s, 3-1-4 (includ- 
ing death), and for C-57’s, 30-1-1. 

There are striking inter-strain differences in the death rates in seizures. Even 
taking into account the fact that these death rates were influenced by the speed 
with which the experimenter turned off the sound, it seems reasonable to assume 
that the number dying in these tests would be a reflection of the basic suscep- 
tibility to death, since all the mice were tested similarly. Obviously the dba’s are 
most likely to die, the Albinos are intermediate in this respect, and the C-57’s 
are least susceptible. A further fact, not presented in the table, is that males seem 
more susceptible to death in seizure than do females. Thus, in the dba’s, of the 
23 animals that died, 14 were males. The two C-57’s which died were both males. 
Of the seven Albinos that died, three were males and four were females, but, 
since more females than males were tested, these are essentially equal. Thus, 
this work suggests that males are more fragile in seizures than are females. This 
was, interestingly enough, the only possible sex difference observed in this work. 
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The earliest age at which a seizure appeared in the Albino mice was 16 days, 
the latest (excluding two mice which had no seizures at all during the tests) was 
24 days. For dba’s the earliest age for the first seizure was also 16 days, the latest 
22 days. For C-57’s, the earliest age was 17 days, the latest 37 days, with one 
animal without a seizure. The mean ages of first seizures and standard errors 
thereof for the three strains are: Albino, 20.0+0.5 days; dba’s, 18.5+0.3 days; 
C-57’s, 20.5+0.7 days. Thus, it would appear that the dba’s have a slightly 
earlier average age of appearance of seizures, but the difference is not significant. 

With respect to the latent periods of seizures, that is, the time elapsing from 
the turning on of the sound to the appearance of the running fit, no clear-cut 
sex or strain differences were established. Thus, for Albinos the mean latent 
period is 35+1.7 sec. for males and 31+1.0 sec. for females. For dba’s the mean 
latent periods are 34+1.3 sec. for males and 32+1.7 sec. for females. For C-57’s 
the mean latent periods are 30+1.2 for males and 32+1.3 for females. For all 
three strains the range of times for latent periods was from 5 to 90 seconds, with 
a distribution skewed toward the lower time limits. In view of the large standard 
errors and the skew of the curves, the differences between males and females 
are not significant, but further work is needed to test this. 

There seemed to be an interesting relationship between the latent periods of 
seizures and the seizure pattern of the animals. Thus, in Albinos the mean latent 
period of the first two seizures was 38 seconds, of the middle three seizures in a 
continuous group of more than six, 29 seconds, and of the last seizure, 49 seconds. 
Putting the data into words, the mice which were having seizures regularly had 
shorter latent periods during the period of maximum seizure incidence than at 
the start or the end of the series. This has been reported previously for seizures 
in rats by Morgan (1941). In dba’s a nearly similar phenomenon was observed. 
The mean latent period of the first seizures was 47 sec., the mean latent period 
of the middle three seizures, 33 sec., and of the last seizures, 31 sec. Here, there 
is no extension of the latent period at the end, the animals seeming to have 
seizures as quickly at the end of the seizure-susceptible period as at the middle. 
In C-57’s the mean latent period of the first seizure was 38 sec., of the middle 
three, 32 sec., and of the last, 29 sec. In this respect the C-57’s resemble the dba’s 
more than they do the Albinos. 

Summarizing the data, the following may be stated: (1) there are few observ- 
able differences in basic behavior patterns of mice of the three strains tested 
either before or during the testing; (2) the period of maximum seizure suscepti- 
bility for the three strains is between 20 and 25 days of age; following 30 days of 
age the susceptibility declines markedly; (3) the order of susceptibility over most 
of the range tested is dba’s most susceptible, C-57’s least, and Albinos inter- 
mediate, and this is also the order of appearance of seizures with respect to age; 
(4) dba’s are more susceptible to death in seizure than are Albinos or C-57’s; (5) 
there are no significant differences in the latent preiods of seizure, but the C-57’s 
recover more rapidly from seizures than do the other two strains; (6) there are 
great differences among individuals, even from the same litter, in seizure inci- 
dence. 
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The experiment on supplementation of the basic mouse diet with dog-biscuit 
showed that the additional food did not affect the seizure incidence. In those 
C-57 individuals which received only the mouse diet, there were 191 seizure-days 
in 847 days of testing (22.6 per cent). In animals receiving the supplement, there 
were 133 seizure-days in 619 days of testing (21.5 per cent). Either the mouse 
diet itself is adequate nutritionally, so far as the seizure pattern can detect, or, 
at least, the addition of dog-biscuit is ineffective. Preliminary tests in which 
mice were given a wide variety of food supplements showed that these mice were 
just as susceptible to seizures as were those not receiving supplements. It seems 
reasonable, therefore, to believe that dietary deficiencies are not the factor 
bringing about seizures. This does not mean that dietary deficiencies may not 
seriously affect seizure incidence, but it seems almost certain that mice, even 
though receiving a perfect diet, could still be seizure-susceptible. 

DISCUSSION 

This report is descriptive and not meant to suggest possible mechanisms for 
the seizure pattern in mice. No attempt will, therefore, be made to compare these 
results with those obtained on rats. 

Certain points should be noted, however. This work does not seem to confirm 
some of the work of Hall (1947) and of Vicari (1947, 1948a) on mice of the same 
strains. The differences are probably due to the differences in testing procedure 
and apparatus. McGrael (1949), for instance, has shown that a much higher 
percentage of seizures can be induced in mice in a tub to which an electric bell 
is attached than can be induced with pure tones. These results show either that 
non-sonic stimuli in the tub are of great importance, or that complex tones are 
more effective than is a simple 10 ke. note. Since frequency, modulation, or 
rhythm of the sound or vibrations through the substrate might have an influence 
on the behavior and occurrence of seizures, it seems best to discard a piece of 
apparatus which does not allow control of these variables. 

It is not fair to compare our results, at least with dba’s and possibly with Al- 
binos, with the previous results from another standpoint. In our work the mice 
which died in early seizures might, had they lived, have contributed seizures in 
the later tests. Thus, even if the seizure rate remained constant, the deaths of the 
highly susceptible animals, while non-susceptible or little-susceptible mice re- 
mained alive, would apparently cause a decrease in seizure rate. The drop in 
seizure susceptibility in older mice is real, however, for the records of mice which 
lived throughout the entire testing period showed the same drop in susceptibility 
in the 40-50-day period. But the absolute rates of older populations are measured 
in our experiments only for C-57’s, and possibly for Albinos, since relatively few 
of these died. 

The work of Witt and Hall (1949) deserves some comment in the light of 
these results with respect to seizures in C-57’s and dba’s. Witt and Hall state 
that the appearance of audiogenic seizures in the house mouse at 30-34 days of 
age is determined by a single dominant gene, with modifying factors possibly 
present. Since both strains are seizure-susceptible earlier in life, it would perhaps 
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be better to conclude from their results that the particular inbred lines which 
they used differ with respect to a single gene pair, the recessive allele bringing 
about only early seizure (20-day period), the dominant allele bringing about 
both early and later seizure (30-day period). 

From further work now in progress in this laboratory, it may be stated that 
seizure incidence and the age of appearance of seizures are both influenced by 
more than one gene pair. In such a case it is obvious that mere inbreeding, with- 
out selection of parents, can produce homogeneously high or low susceptibility 
stocks only as a result of a series of accidents. Studies of inbred lines allow merely 
determination of the genic differences between these lines. For full eluvidation 
of the genetic phenomena involved, either many inbred lines differing with re- 
spect to many gene pairs must be studied, with the hope that all the possible 
combinations in the series will thus be turned up, or stocks must be produced 
by progeny selection in which the genes for high and low incidence or for age 
modifications are cumulated. In either case, a great amount of further work is 
needed before fruitful generalizations about the genetics of audiogenic seizures 
can be made 


SUMMARY 


Mice of three strains (Albino, C-57, and dba) were tested for susceptibility to 
audiogenic seizures over the age-range 15 to 50 days. The sound stimulus was a 
10 ke./sec. note at an average intensity of 110 db. The seizure pattern and pre- 
seizure behavior of the mice are described in detail. There were few inter-strain 
or sex differences in behavior or incidence of seizures. In general, C-57’s seem 
least susceptible and dba’s most susceptible, but great individual variation in 


susceptibility and pattern was found even within the same litter. 
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INDIRECT EVIDENCE SUPPORTING OBSERVATIONS ON 
THE RANGE OF WILD RODENTS 


By C. Brooke WortTH 


Investigators on the home range and wandering of certain small mammals 
have presented essential data on this subject. By laboriously trapping, marking, 
releasing, and subsequently retrapping the animals, they have been able to show 
that most species are characterized by an astonishingly small home range and 
by an inclination to remain in their territories unless disturbed. Examples of such 
studies are those of Davis, Emlen, and Stokes (1948) on the brown rat; of Stickel 
and Stickel (1949) on the cotton rat; of Burt (1940) on the white-footed mouse; 
of Howard (1949) on the prairie deer mouse; and of Fitch (1948) on the kangaroo 
rat. 

During the course of typhus fever investigations in Florida, 1948 and 1949, 
large numbers of common native wild rodents were trapped. An unexpected by- 
product of this activity was the opportunity to make two unrelated observations 
that support a conclusion generally agreed upon by mammalogists, namely, 
that in most species adult male rodents wander farther than adult females. 

The studies and observations on which this paper is based were conducted with 
the support and under the auspices of the International Health Division of The 
Rockefeller Foundation in co-operation with the Florida State Board of Health. 

Materials and methods.—Live trapping was undertaken in order to bleed the 
animals for typhus immunity tests and also to recover as many ectoparasites as 
possible. Modified rabbit box traps (Richter and Emlen, 1945) and metal ‘“‘Hav- 


a-hart”’ traps were used almost exclusively. The surviving animals were retained 
for experimental use. 
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Trapping stations were usually abandoned when the catch no longer warranted 
working in those areas, but in some instances trapping was continued regardless 
of the catch. Two examples of the latter procedure will be considered. 

Results ——At a trapping station on the outskirts of Tampa, six ‘‘Hav-a-hart”’ 
traps were operated for 50 nights, consecutively. Fifty cotton rats, Sigmodon 
hispidus, were caught. The rates of obtaining adult males, adult females, and im- 
mature animals are shown in Figure 1. 
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Fic. 1.—Cumulative catches of cotton rats at a trapping station near Tampa, operated 
for 50 consecutive nights. Trapped animals were removed from the area. 


At a number of trapping stations in Everglades National Park, seventy box 
and ‘‘Hav-a-hart”’ traps were operated for fifteen nights, consecutively. Catches 
from these stations totaled 78 cotton rats, Sigmodon hispidus spadicipygus Bangs, 
and 40 rice rats, Oryzomys palustris coloratus Bangs. Distribution of adult male, 
adult female, and immature cotton rats followed closely the first fifteen days of 
the Tampa curves. Data for the rice rats are shown in Figure 2. 

Ectoparasite censuses for animals trapped in various parts of Florida in 1948 
and 1949 showed a tendency for adult males to be more frequently and more 
heavily parasitized than adult females. An example of this sort is presented in 
Table 1, comprising records from coiton rats taken in Everglades National Park. 
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Discussion.—With reference to ectoparasitic abundance on an animal, it may 
be logical to presume that the more widely a given host wanders the more para- 
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TABLE 1 -Ectoparasite infe stations of 86 adult male and 29 adult fe male cotton rats 


Everglades National Park 


PER CENT INFESTED AVERAGE NUMBER PER INFESTED ANIMAL 
ECTOPARASITE 
Male Female Male Females 
Haemolaelaps glasgowi (mite Ewing 100 86.2 41.9 16.3 
Acarina 
Liponyssus bacoti (mite Hirst Aca 41.7 13.7 2.3 1.3 
rina 
Eutrombicula spp. (chigger) (Acarina 50.0 55.2 not counted not counted 
Dermacentor variabilis (tick) (Say) (Aca 66.7 41.4 7.1 5.7 
rina 
Hoplopleura hirsuta Ferris (louse) (Ano 22.2 3.4 5.8 1.0 
plura 
Polygenis gwyni (flea) (C. Fox) (Sipho 44.4 31.0 2.8 2.0 
naptera 


sites it will encounter and acquire. This may be due to the greater scope of the 
environment to which the host exposes itself, of the greater numbers of its own 
species with which it comes into contact, or of both. In the case of cotton rats 
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in Everglades National Park, one is led to believe, on the basis of ectoparasitic 
distribution with respect to sex of the host, that adult males have a wider range 
than adult females. 

Continuous trapping in a given location seems to result in the following chain 
of events. At first adult males and adult females are caught in roughly equal 
numbers. These animals represent the original inhabitants of the area. As the 
females are trapped out, motherless animals begin to appear in the traps. Males 
continue to be caught at the initial rate, although some of these are probably now 
immigrants. Eventually the females are all caught; then the remaining immature 
animals are trapped out; but still the stream of males continues. 

The trapping area may now be considered as a vacuum with reference to rats. 
Surrounding this area is rat territory experiencing the normal population pres- 
sure. Consequently the most widely ranging members of the population will be 
first to enter the uncontested trapping area. Once again it is the adult male which 
makes the adventuresome journey. 

Although rice rats in Everglades National Park were trapped for only 15 con- 
secutive nights, the pattern exhibited with respect to sex and age suggests that 
in this species adult males also wander more distantly than adult females. 

Conclusions.—1. Greater numbers of ectoparasites on and more frequent para- 
sitization of adult male cotton rats suggest that they have a wider range than 
adult females. 

2. Continuous trapping in a given area results in a depletion of the original 
population of cotton rats and rice rats. Subsequent consistent and continuous 
catching of adult males indicates that these animals have wandered into the 
territory from adjacent regions, again suggesting a wider range for adult males. 

3. The rice rat exhibits a range pattern, with respect to age and sex, similar to 
that of the cotton rat. 

4. These observations support direct evidence obtained by other investigators 
who have trapped, marked, released and retrapped certain small mammals. 
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DETERMINATION OF HAIRS BY IMPRESSIONS 
By V. H. H. WriiuiaMson 


Obscurity due to the transparency of the scalelike structure of hair has been 
for many years a considerable handicap for their recognized value in identifica- 
tion. Several methods were devised to overcome this handicap, but they proved 
too crude and involved to be practicable. However, it was later found that im- 
pressions of hair rather than hair itself would reveal the scale structure and thus 
eliminate visual interference from the pigments and cells below. Experiments 
with various media followed, most of them ending in negative impressions. It 
was at this point that a joint effort on the part of J. I. Hardy and Thora M. 
Plitt (U. S. Dept. Int., Fish and Wildlife Service, Wildlife Circular no. 7, 1940) 
devised an improved method for revealing scale structure with positive impres- 
sions. Their imprints were made on a thermoplastic film that softens at a temper- 
ature slightly below 100°C. Their technique provides clear, accurate impressions 
quickly. 

The method described in this paper does not improve on the results obtained 
by Hardy and Plitt, but presents another plastic medium (Gelva) and the tech- 
nique for its application. Gelva has a decided advantage over other media in that 
the results are equally as good, vet require much less time and effort. 

Gelva is a cold set type of plasiic that reaches the proper consistency for hair 
impressions in about thirty minutes and remains soft enough for impressions 
over a period of ten to twelve hours. It is easily applied and does not require heat- 
ing. Positive or negative impressions can be obtained with Gelva and since there 
is so little to be gained by positive impressions for use in food habits work, the 
method and key that follow concern negative impressions 

Gelva is the simplest resin derived from the polymerization of vinyl acetate 
and is a thermoplastic, colorless, granular powder. It is manufactured by the 
Shawinigan Chemicals Limited in Canada and by the Carbide and Carbon Chem- 
icals Corporation in the United States. (Known as Polyvinyl] Acetate in the U.S.) 
It is supplied in a number of different grades. The viscosity in solution is the dis- 
tinguishing point between the various grades. 

Gelva is readily soluble in organic solvents and sets by the evaporation of the 
solvent. When spread over an area the surface becomes dry to the touch very 
rapidly; this has a retarding effect on the evaporation of a small percentage of 
the solvent underneath, promoting a slow rate of drying. This characteristic is 
the chief advantage of Gelva as a medium for hair impressions. 

A large quantity of Gelva solution can be prepared at one time and will keep 
indefinitely if stored in sealers to prevent the evaporation of the solvent. The pro- 
per solution is readily prepared by adding equal parts by measure of Gelva 
(V.25) and ethyl alcohol (95 per cent) together in a double boiler and heating 
over a low flame until all the crystals have dissolved. 

The outstanding features of Gelva for the purpose of making hair impressions 
are: Its slow rate of drying, clearness of impressions, ease and speed in handling, 


and the ability to store a quantity of prepared solution for an indefinite period 
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of time. An oven or heating apparatus of any sort is not necessary for hair im- 
pressions in this plastic film. Sufficient pressure to imbed the hair in the plastic 
is all that is required to obtain clear, accurate impressions of the hair scales. 
Material:—The materials required for making hair impressions with Gelva 

are few and simple and are listed below: 

1) Stock of Gelva (as prepared above). 

2) A number of 3xl microscope slides. 

3) Carbon tetrachloride or ether (for cleaning and degreasing). 

4) Small press (as illustrated in Fig. 1). 

5) Glass stirring rod (for applying Gelva to the slides). 

6 


One pair of sharp pointed forceps. 
Small soft brush. 
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Procedure:—1. With the glass stirring rod apply a layer of Gelva solution (about 
the thickness of a file card) on ten or more microscope slides. Leave a space clear 
at the right end of the slide for a label and for handling. A sufficient number of 
slides should be prepared in advance thus avoiding delay in a long series of im- 
pression operations. 

2. Spread the prepared slides out on a flat surface and allow to set for about 
thirty minutes. (Once the slides have set they are then ready for immediate use 
at any time up to ten hours.) 

3. Hairs from which impressions are to be made are cleaned with carbon tetra- 
chloride or ether and allowed to dry. They must be absolutely free from dirt and 
grease and thoroughly dry to obtain best impressions. (If not perfectly dry the 
imprints will fade after a short time.) It is a good practice to clean more hairs 
than are required in order to have extras in case additional impressions are neces- 
sary. 
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4. Place eight or ten of the clean dry hairs horizontally on the plastic film on a 
prepared slide, with the apex to the left, and cover with a clean microscope slide. 
A very thin film of grease rubbed over the slide used to cover the hairs while 
pressing will prevent the plastic from sticking to the slide. 

5. Place the sandwich thus formed into the press and tighten the wing nuts 
with the fingers as tight as possible without using force. (Too much pressure will 
sometimes distort the imprint.) Leave the pressure on for a few seconds, then 
release. 

6. Remove the sandwich from the press and separate the slides. Remove the 
hairs from the plastic film with the forceps or the soft brush. (Care must be exer- 
cised to avoid scratching the plastic.) The impressions of the hairs in the film are 
then ready for examination under the microscope. 

7. If hair comparsions are desired, place the two hairs as close together as possi- 
ble, side by side, on the film, and make the impression in the same manner as 
before. 

8. Discarded slides are cleaned by placing them in hot water for a few minutes 
and peeling off the film. 

Positive impressions are readily obtained by applying Gelva to one surface of 
a cover glass and making the imprint in the regular manner, as with the slides. 
Allow the film with the impression on it to set thoroughly before inverting and 
mounting on a microscope slide. Use Clarite or Canada balsam for mounting. 
(Gelva will dissolve the film if used for mounting.) 

Microscope:—A compound microscope, equipped with a substage condenser 
and fitted with a combination of ocular and objective lenses to obtain powers of 
270 or more, is best suited for this method of hair identification. An ocular net 
(or grid) for gauging the size and shape of scales will be found very helpful, but 
is not an essential item. 

About the method and key:—A study of the structure of cuticular scales of the 
four Ontario genera of the family Cervidae (elk, moose, deer, and caribou) by 
means of hair impressions, was undertaken to develop a quicker method for hair 
identification. 

Numerous guard hairs taken from various parts of peltry, at different seasons, 
showed that the cuticular scales remained the same in general character. Obvious 
differences between each genus provided the breakdown for the key that follows. 
Hairs that are superficially glossy, such as those of elk and moose, present some 
difficulty in obtaining clear impressions. This is due to the scales lying flat against 
the cortex, causing very shallow outlines. It will be noted that this has also been 
mentioned as a key character. Examination of guard hair from three species of 
the genus Rangifer failed to establish a criterion beyond the genus and, therefore, 
the key will only pertain to the genus. 

This method of hair identification will prove especially valuable in food habits 
work, since the cuticle does not appear to break down in the process of digestion. 
Also, slides prepared prior to starting stomach or scat examinations (where hair 
is likely to be encountered) will simplify and speed the task considerably. 
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KEY TO THE ONTARIO GENERA OF THE FAMILY CERVIDAE 


Note: With the hair impression on a horizontal plane. The length of a scale is described in 
the direction of the axis of the hair and the width is at right angles to it. All hairs 
are guard hairs of comparable size (Fig. 2). 








CARIBOU ELK 


Fig. 2.—Scales drawn from actual hair impressions, approximately 15 mm. from the tip 
of the hair. 


Individual scale nearly equal in length and width Group A 

Individual scale two or more times wider than long.... ae 2 Group B 
Group A: 

Seales rectangular in appearance and quite irregularly arranged. Usually seven to ten 
scales in the maximum width of the hair. The sides of a number of the scales are formed 
with a straight line. Clear impressions are hard to obtain due to the scales lying flat to 
the cortex. (This characteristic gives the actual hair a glossy appearance.) 


Moose, Alces. 
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Scales fairly uniform in shape. Usually more than ten scales in the maximum width of 
the hair. An arc forms one end of the scales. Clear impressions easily obtained due to the 
scales being slightly raised from the cortex. (This characteristic gives the actual hair a 


dull appearance... . Deer, Odocoileus. 
Group B: 

The scales are uniformly arranged at right angles to the hair. Usually five or more 
scales in the maximum width of the hair. Clear impressions quite easy to obtain due to 
the scales being slightly raised from the cortex. (This characteristic gives the actual hair 
a fairly dull appearance.) Caribou, Rangifer. 

Usually three to five scales in the maximum width of the hair. Scales erratically arranged 
with a marked variation in the individual scale shapes. Clear impressions hard to obtain 
due to the scales lying flat to the cortex. (This characteristic gives the actual hair a glossy 
appearance. ) Elk, Cervus 


Royal Ontario Museum of Zoology, Toronto 5, Ontario. Received May 8, 1950. 


THE FEEDING HABITS OF POCKET GOPHERS (THOMOMYS TAL- 
POIDES MOOREI) IN THE HIGH MOUNTAIN RANGES OF 
CENTRAL UTAH 


By C. M. Aupous 


This study was conducted on the Wasatch Plateau about ten miles east of 
Ephraim, Utah. The general elevation ranges from 9000 to 10,000 feet. Some 
cattle, and a larger number of sheep, range over this area during the late spring, 
summer, and early fall months. The area on the summit is largely open with small 
islands of stunted spruce-fir stands. The vegetation in the open areas consists 
largely of forbs, grasses, and shrubs. 

The term ‘feeding habits” as used here might more specifically be called the 
“cutting habits’ inasmuch as a part of the vegetation cut off is not consumed as 
food. It is difficult to determine just what per cent of the vegetation removed 
from an area by gophers is actually eaten since some is used for nest building, 
some is stored and not eaten, and a part is taken into the runway and later pushed 
to the surface in relatively fresh condition. 

Although gophers are chiefly subterranean animals, they take some vegetation 
from aboveground, in addition to root material they get underground while 
tunneling. The kinds of plants and relative amounts taken by the two methods 
of feeding differ appreciably and will be considered separately. 

Aboveground feeding —Ordinarily gophers do very little traveling aboveground. 
One exception to this is during the winter when they make tunnels under the 
snow. Some of these snow excavations are later filled with earth from their un- 
derground runways. In making snow tunnels the gophers come in contact with 
vegetation that has grown along the line of travel, and some of the vegetation 
thus encountered is cut off and removed. How much they eat is not known, but 
there is doubt that they consume very much of the plant material that is old, 
dry, and tough at that time of year, although no doubt they eat a considerable 
amount of the fall vegetative growth that they contact along the runway. 

The greatest amount of plant removal aboveground is that near the surface 
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opening of the runway. It has been noted that nearly all vegetation within a 
radius of approximately eight inches from the tunnel opening is removed before 
the gophers begin to pile up the mound. Occasionally a little vegetation remains 
where it was, but in the main all of it is removed and presumably taken into the 
runway. Vernon Bailey observed that pocket gophers never forage farther out 
than they can reach by keeping their hind feet in the burrow entrance. 

In 1942 a joint study was made by the author and Forest Service Field per- 
sonnel of the Intermountain Forest and Range Experiment Station to deter- 
mine the amounts and kinds of vegetation gophers removed at the openings of 
burrows before mounds were built up. All field work was done inside fenced ex- 
closures. This was to exclude the possibility of domestic livestock removing vege- 
tation at the site of the mound. At each fresh mound the soil was carefully raked 
away and a weight estimate made of the amount of herbage that had been re- 
moved from each species by the gopher. In all, 511 fresh mounds were removed 
and the affected vegetation appraised. The plant material taken represented 48 
species, of which there were 12 grasses, 33 forbs, two grass-like plants and one 
shrub 

From the standpoint of the frequency and amount of herbage taken, the six 
most important species were: dandelion (Taraxacum officinale), penstemon 
(Penstemon rydbergit), sweet sage (Artemisia discolor), yarrow (Achillea lanulosa), 
meadowrue (Thalictrum fendleri), and slender wheatgrass (Agropyron trachy- 
caulum). These six species made up 71.9 per cent by dry weight of all the plants 
taken (Table 1). No cut or uncut lupine was found under any of the mounds in 
the exclosures. Knowing that gophers cut lupine when it occurs at the openings 
of the burrows, a patch of lupine was located in which there were fresh gopher 
workings. In order to show the use of this species along with other common range 
plants, twelve mounds representing two gopher units were removed. The plant 
materials taken by gophers was estimated to have included 230 plant parts of 
lupine having the green weight equivalent of 3814 grams, 1525 grams dry weight. 
Considerable amounts of fresh lupine that had been cut into 1- to 2-inch lengths 
and pushed out of burrows with the mound dirt have been noted on several oc- 
casions. Probably gophers consume the leaves and tender ends of stems and then 
discard the tough, woody portions. 

*lants used to a lesser extent by gophers include: needlegrass (Stipa letter- 
mani), aster (Aster), fleabane (Erigeron), Kentucky bluegrass (Poa pratensis), 
and smooth brome (Bromus inermis). This last group, together with the six 
species mentioned earlier, amounted to 90.3 per cent by dry weight of all the 
forage removed. The total estimated dry weight of herbage removed under 511 
mounds was 1228.5 grams or 2.7 pounds. These studies were conducted at an 
elevation of 9000-10,000 feet and the results are believed to be representative 
of the particular plant association and conditions in the area. At the lower eleva- 
tions, the kinds and amounts of the various plants removed by gophers would 
undoubtedly be different. 

Gophers seemingly are not very selective in the kinds of plants they cut off 
and remove at the mound, as practically every stem that protrudes from the 








86 


JOURNAL OF MAMMALOGY 


Vol. 32, No. 


TABLE 1.—Estimate of plant material removed by pocket gophers from aboveground 


PLANT 


Taraxacum officinale 
Penstemon rydbergii 
Achillea lanulosa 
Artemisia discolor 
Thalictrum fendleri 
Stipa lettermani 
Aster sp. 

Agropyron trachycaulum 
Vicia americana 
Ranunculus inamoenus 
Agoseris aurantiaca 

Poa pratensis 

Viola nuttallii 

Trisetum spicatum 
Phleum pratense 

Poa sp 

Bromus inermis 
Potentilla Pp tlcherrima 
Carex sp 

Chenopodium album 
sromus carinatus 

Ge TANtLUM VISCOsissimumMm 
Pol jgonum douglas 
Dactylis glome rata 
Collomia line aris 
Hordeum nodosu 


Stipa columbiana 


Erigeron speciosus 

Frasera speciosa 

Fragaria sp 

Ligusticun porte P 
Delphinium barbeyi 
Polemonium foliosissimum 
Aqoseris pun tla 

Castilleja sulphurea 

Me lica b ilbosa 

Varleriana edulis 

He le niu hoc pes 

Sy nphorve arpos ore ophilus 
Vigutera mult ‘flora 
Eriogonum sp 

Stellaria jamesiana 

Le squere lla utahensis 

Iva azillari 

Juncus baltic 

Melilotus sp 

Orthocarpus sp 


* Mound or mounds constituting a 


*T = 


Trace 


NO. OF 
MOUNDS 
WHERE 
TAKEN 


241 
197 
186 


se 
41 
53 
25 
54 


21 


] 
4 


NO. OF 
PLANT 
PARTS 
TAKEN 


1 ,655 
877 
549 
618 
268 
238 
227 
237 

33 
29 


146 
1] 


30 
24 


214 


GREEN 
WEIGHT 
IN GRAMS 


1,141 
429 
210 
280 
223 

57 
120 
$4 
12 
4 


9 


GOPHER 
UNITS* 


121 
109 
101 
104 
28 
40 
19 
40 
19 
18 


_ 
— =] bo 


~ ee DO bO 


single gopher’s activities. 


DRY 
WEIGHT 
IN GRAMS 


285 
206 
101 
154 
76 
48 
60 
62 
6 


9 


PER CENT 
OF TOTAL 


23 


16.7 
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ground is taken. In some cases, for instance, where Thalictrum stems are present, 
it may be easier to pile the dirt when these rather rigid stems are out of the way. 
Consequently, the cutting and removal of some plants may not necessarily be 
associated with feeding habits, but may be a reflection of other habits and needs 
of the animal. 

Underground feeding—The greater part of the food of gophers comes from 
burrowing just below the surface and collecting the bulk of the plant food en- 
countered as digging progresses. Most of this food is probably eaten where found, 
while some is cut up into sections, placed in the cheek pouches, and cached in 
the storeroom. The majority of underground food consists of fleshy taproots, 
tubers, and corms. 

Often the animals do not eat all the food they store. In excavating runways 
old storerooms full of moldy plant parts frequently are found. The amount of 
food eaten from the storeroom depends to a large extent on the availability of 
preferred food found growing along runways. 

In the fall of 1942 one runway was excavated in each of five separate sites on 
the mountain top above Ephraim, Utah. Nests and food caches were collected 
in each instance and the materials identified and weighed. The plant materials 
found in storerooms and the green weights of each species are: Stellaria tubers, 
351 grams; dandelion roots, 1348 grams; Erythronium, 81 grams; Claytonia 
bulbs, 146 grams; seeds (unidentified), few. 

From the above, and from Table 1, it can be seen that dandelion roots were 
the most important food items stored. Stellaria tubers ranked second, Claytonia 
bulbs third, and Erythronium bulbs fourth. Very few grass crowns, and no grass 
roots or bulbs were found in the nest material. 

Summary.—Studies of the feeding and storage habits of the pocket gopher 
were made on the Wasatch Plateau in Utah at an elevation of 9000—10,000 feet. 
Work was conducted on fenced plots which prevented grazing by livestock. 

While the animals are primarily of subterranean habits, it was found that they 
utilize considerable quantities of surface vegetation in the immediate vicinity 
of their mounds. A survey of clipped plants under 511 fresh mounds revealed that 
18 species were involved in what amounted to almost complete removal of vege- 
tation. Much of the plant cuttings was stored and used as food. However, some 
plants were cut and stored which were not subsequently used for forage. It was 
suspected that the clear cutting of vegetation at prospective mound sites was 
partly a measure to facilitate subsequent mound formation. 

Among foods utilized in underground foraging, dandelion roots were most 
prominent. Tubers of Stellaria and bulbs of Claytonia ranked second and third, 
respectively. The relative amounts of underground plant portions in storage was 


determined by excavating a runway at each of five different sites. 


U.S Fish and Wildlife Ser ice. Alb iquerque, Vew Merico Received Apr l 8. 1950 
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OBSERVATIONS ON MAMMALS OF THE SEWARD 
PENINSULA, ALASKA 


By W. B. Quay 


This report presents observations on the distribution, life history, and ecology 
of the mammals encountered on the Seward Peninsula during the summer of 
1948. No previous extensive study has been made of the mammals of this region. 
It is hoped that the following observations will add to the general knowledge and 
stimulate further investigations. 

Published information on the Seward Peninsula mammals is meager and widely 
scattered through sources of three types: descriptions of faunas, taxonomic re- 
views, and observations by explorers. Pertinent faunal and distributional papers 
are those by Bailey and Hendee (1926), and Dufresne (1942). Taxonomic reviews 
give distributional as well as systematic data, and are numerous and scattered. 
The distribution and abundance of mammals in former years is often commented 
upon in the reports of early explorers and field workers. The following publications 
of the U. 8. Geological Survey are of interest in this regard, because they record 
observations on the wildlife in various parts of Seward Peninsula: Collier, et al. 
(1908), Mendenhall (1901), Moffit (1905), Schrader and Brooks (1900), and 
Smith and Eakin (1911). In spite of all these sources of information, the total 
knowledge of the mammals is very slight. The plant names used here are those 
given by Hultén (1941-1948). 

Acknowledgments.—The material presented here is taken from an undergrad- 
uate thesis submitted at Harvard College. In this study, I am very grateful to 
Charles P. Lyman, Barbara Lawrence, and Alfred 8. Romer. The Museum of 
Comparative Zoology, Harvard University, granted financial aid to cover cer- 
tain expenses and assisted in securing collecting permits. I am grateful to the 
Geological Survey for employing me on a temporary basis for the summer in 
Alaska. Appreciation for help rendered by members of the Survey goes especially 
to Robert F. Black, Robert Reed, David M. Hopkins, and Robert 8. Sigafoos. 
Mr. Sigafoos aided in the identification of plants, but he is in no way responsible 
for errors that might have subsequently occurred. For loans of specimens, im- 
portant in determining the relationships of the Seward Peninsula forms, my 
thanks go to: Austen W. Cameron of the Canadian National Museum, Ottawa; 
Oliver P. Pearson of the Museum of Vertebrate Zoology, Berkeley; Stanley P. 
Young of the Biological Survey Section, Fish and Wildlife Service; and Reming- 
ton Kellogg of the U. 8. National Museum. 

Description of region.—The Seward Peninsula is separated from eastern Siberia 
by Bering Strait, and is closer to the Asiatic continent than is any other part of 
the North American mainland. Hence it is of considerable importance zoogeo- 
graphically. In size, the peninsula measures about 135 miles from north to south 
and about 200 miles from east to west. Observations and collections were re- 
stricted to the central and southern portions of this area. The most important 
localities mentioned are shown on the map (Fig. 1). The geographic position of 
all the localities is described at the close of this article. 
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Most of the field work was done near Nome, on the south coast of the peninsula, 
and in the Imuruk Lake area, 100 miles to the north. The Nome area is a part of 
the Bering coastal plain, which is about three miles wide and is poorly drained 
The flat coastal plain is underlain by gravel, sand, and silt. Inland from the 
coastal plain is an undulating upland with local relief of 500 to 1500 feet, under- 
lain by marble and schist. Soils are silty or peaty on the coastal plain and rocky 
on the lower slopes of hills. On the upper slopes the soil is thin or lacking, and 
there is bare bedrock or rubble at the surface. 
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Fic. 1.—Map of the Seward Peninsula, Alaska, showing principal collecting stations and 
landmarks. 


The Imuruk Lake area is a rolling upland, ranging in altitude from 400 to 
2000 feet. It is poorly drained and has many lakes and swamps. The bedrock con- 
sists of granite, metamorphic rocks, and lava flows. The younger flows have lava 
rubble at the surface and the youngest, the Lost Jim flow, consists of bare bed- 
rock with soil and vegetation other than lichens found only in sheltered spots. 
For a detailed description of the Imuruk Lake area, the reader is referred to 
Hopkins (1949). 

Most of the peninsula lies beyond timberline in the tundra plant formation. 
Cryopedologic surface features, such as solifluction terraces, stone polygons, 
rubble-fields, and vegetation polygons, are widely distributed. Alders (Alnus 
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crispa), distributed locally over much of the area visited, usually formed the tall- 
est vegetative cover away from water courses. 


ACCOUNTS OF SPECIES 

Sorex cinereus hollisteri Jackson. A single female with seven embryos, measuring 9 by 
6 mm., was collected July 28 in an extensive and heavy growth of the cottongrass, Frio- 
phorum angustifolium, bordering Cloud Lake. This area was shared by a dense population 
of Microtus oeconomus. 

Sorex tundrensis Merriam. Specimens were collected at Lava Lake, Kuzitrin Lake, 
and Nome, always in areas of wet, low-lying tundra, and usually in association with 
Microtus oeconomus. Many shrews were trapped in pitfalls which were dug in the coarse 
sand of the deltas and sand plains around Kuzitrin Lake. Often, when more than one shrew 
was imprisoned in a pit at the same time, all but one of the captives would be devoured; 
sometimes only the skin, mandibles, and rostrum would be left of the others. 

Digestive tracts of many of the shrews revealed that the greatest part of the fare con- 
sisted of insect larvae and earthworms; in two cases, earthworms formed over three-fourths 
of the stomach contents. The more durable parts of the exoskeletons of adult insects 
(Coleoptera, Diptera) occasionally were found. In the stomach of one shrew at Kuzitrin 
Lake a large quantity of the minute floral parts of one of the small grasses was found. The 
quantity suggested that they may not have been taken in accidentally, but had been 
eaten deliberately. 

The only two tundra shrews that were collected at Nome were lactating females; one 
contained twelve embryos, ten of which were 2-mm. in diameter, and larger than the re- 
maining two. Two young-adult females collected during the third week of August at Kuzi- 
trin Lake were also lactating. Both shrews taken at Nome had very sharp molt lines, but 
close examination of the hair and skin indicated no new growth. Jackson (1928: 73) stated 
that the transition from winter to summer pelage in tundrensis usually occurs during April 
or May. He found fresh summer pelage on specimens collected from various parts of Alaska 
during the last week of May and the first week of June. The two Nome shrews were col- 
lected on June 11 and 23, and it seems likely that their molt had been arrested. It would be 
interesting to determine the extent of this phenomenon in shrew populations and what 
bearing the reproductive cycle has upon it 

The tundra shrews collected during the summer represented two age groups. The two 
collected at Nome and one collected during the last week of August at Kuzitrin Lake were 


old adults, as shown by the advanced tooth wear, the flattening and broadening of the 


cranium, and the more heavily developed sagittal and lambdoidal ridges. Thirteen shrews 


} 
| 


collected at Kuzitrin Lake, from August 14 to 16, and three collected at Lava Lake, from 


September { to 10, were younger adults having smaller size less tooth wear, and less 
mature skulls. Along with these differences in size and structure, old specimens have 
much darker and more distinct dorsal stripe than the young-adults. This is notable, since 


age characteristics in shrew pelages have been rarely noted. However, not enough speci 





mens are available for a comple te desc ription of the pelage history 


Ursus sp A single large brown bear was seen July 22 on the willow covered east side of 
the Trail Creek valley. On the opposite side of the valley were three caves that could have 
been utilized at various times by bears. A brown bear had been killed a year or so pre 
viously near the Asses Ears, a hill from one to two miles north of Cloud Lake. Hopkins saw 
bear tracks and signs on the north and south sides of Imuruk Lake during the summer of 
1947. A few brown or grizzly bears are reported to have been taken elsewhere on the Penin 
sula in recent years. The proper species name for the Seward Peninsula bears could not be 
determined, since the taxonomy of the Alaskan brown and grizzly bears is still in a con- 
fused state 

Piles of freshly exposed rocks and peat were frequently found in the region from Cloud 
Lake to the middle of the Cottonwood Creek valley, and in the region around Kuzitrin 
Lake. These were interpreted as the work of either bears or wolverines, searching for 
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ground squirrels or voles. The ground squirrel tunnels were frequently exposed around 
Kuzitrin Lake. Near the Asses Ears and along Cottonwood Creek were found large peat 
mounds, still bearing green vegetation and completely overturned, exposing the deeper 
galleries of voles. Each peat mound, probably weighing a few hundred pounds, appeared 
to have been swept off the ground by a single blow. 

Thalarctos maritimus (Phipps). Eskimos from various parts of the Peninsula sometimes 
commented on killing polar bears which came ashore during the winter; this was especially 
true along the northern coast. Similar records have been mentioned by Bailey and Hendee 

1926: 13) and by Collier, et al. (1908: 56 


Mustela erminea arctica Merriam. One female was collected in some lava rubble near 


the head of Cottonwood Creek. Many others were seen at nearly all places visited during 
the summer. At Imuruk Lake, Lava Lake, and Cottonwood Creek, they were frequently 
seen in the lava flows, especially near the edges. At Kuzitrin Lake other members of the 





party saw several weasels in boulder rubble at che foot of a nivation niche. Weasels could 
usually be found in any rocky area. They were remarkably curious, sometimes approaching 
within a distance of six feet. On the basis of size, most if not all weasels seen during the 
summer were referable to this species 

Mustela vison ingens (Osgood). A mink was seen at Imuruk Lake during the summer 


of 19 


17 by geologists working there, but none were seen during the 1948 season 


Gulo luscus (Linnaeus). Hopkins reported seeing dead wolverine on the shore of 
ruk Lake during the 1947 summer. At Kuzitrin Lake, in August of 1948, members of 


Im 
the party observed a wolverine at close range on the rocky slope north of the lake. The 


distinctive characteristics of color and form were clearly seen 


Vulpes fulva alascensis Merriam. One fearless red fox was seen north of Cloud Lake Near 








the Asses Ears; another was seen on the northwest side of Kuzitrin Lake. Mandibles and 
skull bones were found at the surface in one of the caves on Trail Creek. Also, during June 
of 1948, members of the party saw a red fox on the Upper Inmachuck River. During the 
summer of 1947 geologists in the Imuruk Lake area saw foxes on several occasions. One 
vas seen on the Lost Jim flow, two miles south of Imuruk Lake and well within the lava 
re \ bitch with three or four pups was seen at least three times about a half mile from 
the shore of Imuruk Lake. Here they were seen on the lava rubble, in which they had bur 
rows. Some of the foxes seen in the Imuruk Lake region are reported to have been cross 
yxes, and the description given of them makes kely. During the summer of 1949 foxes 


were seen at three places by geologists working in the south coastal area. On the north 
ide of Point Spencer a cross fox was chased for two miles along the beach and was seen 
through binoculars at close range. A red fox was shot on the north side of the Sinuk River, 
bout three miles south of Glacial Lake. Another red fox was seen on three or four occa 
sions on Anvil Peak by Hopkins 

Canis lupus tundrarum Miller. Signs and tracks of wolves, during 1948, were few and 


were restricted to the caves on Trail Creek 


Citellus parryi ablusus Osgood. Specimens were collected at Cooper Gulch (on the 
southeast slope of Anvil Peak ‘ Cottonwood Creek (about six miles northwest o! Cloud 


Creek (skull in cave deposit). In addition, g 





ake), Magnet Creek (about two miles north of Cloud Lake Kuzitrin Lake, and Trail 


round squirrels were seen in the central Ben- 
deleben Mountains and in the Nome River valley 

Ground squirrels, locally distributed and abundant where they are present, seem to 
have definite requirements as to habitat. At all localities visited they were found only 


where the soil was well drained—« 


n the slopes of hills and the sides of valleys; on the banks 
of rivers and lakes; and on solifluction terraces and other large, raised areas of mineral 
soil. At Anvil Peak, Kuzitrin Lake, and Cottonwood and Magnet creeks they were abun- 
dant on the large rock and solifluction terraces, in the forward surfaces of which they had 
their burrows. Two burrows in such terraces on Anvil Peak were uncovered and mapped 
(Fig. 2, A and B). In many cases the burrows were in the rockier parts of the terraces, and 
often seemed to be designed so that they might be covered by the maximum number of 
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large rocks. On a broad delta at Kuzitrin Lake, one isolated boulder lying on the surface 
of the ground covered the burrow-system of a single ground squirrel. When the burrows 
were in terraces or banks, the main tunnel usually ran parallel to the forward scarp and 
several feet from it. In regions where ground squirrels were abundant, the tunneling may 
have influenced the downward movement of the terraces and have accelerated erosion. 
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Fig. 2.—Burrow systems of Citellus parryi ablusus; depths (vertical) to floor of tunnel are 
indicated in inches; areas marked ‘‘N”’ are nest cavities lined with rotted grass. When the 
layer of grass is greater than one inch deep, the depth is indicated by a second figure, follow 
ing the depth to tunnel floor figure. A and B are tunnels uncovered on June 18 at Anvil Peak; 


C was uncovered on August 25 at Kuzitrin Lake. 


Along Magnet Creek, some squirrels occupied burrows in the high creek banks; at Kuzitrin 
Lake, the sandy deltaic deposits of the lake banks were sometimes inhabited (Fig. 2, C) 
The level and shallowly-thawed soils peripheral to areas of steeper terrain were utilized 
largely by younger animals. In the central area of the Peninsula, from Imuruk Lake to 
Lava Lake and environs, the terrain had low relief and poor drainage. Here no ground 
squirrels nor signs of their presence were seen. 
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The burrow systems shown in Figure 2 illustrate the depth and plan. The June tunnels 
were short and freshly dug beyond the nest cavities, as was shown by fresh dirt piled at 
the entrances and the exposure of frozen ground in the floor of an extension. The deepest 
spots in the burrows were always the circular cavities containing rotted vegetation. In 
each of the two June burrows examined, there was a single nest cavity. It seemed likely 
that these were dug at least before the preceding winter and were occupied through the 
winter, since (1) the nest cavities were near or slightly below the upper surface of the frozen 
ground in the surrounding soil; (2) the cavities were lined with rotted and soggy vegetation, 
probably gathered the preceding year, or perhaps earlier; (3) the winter snow had melted 
from the area only a week or two previously, and snow was still present on the more shaded 
slopes. Presumably, the thawing of the surface soil had started but a short time before I 
uncovered the burrows. The plant material found in the nest cavities of all three burrows 
was greatly disintegrated and did not appear to have been stored for feeding purposes. I 
believe that a single squirrel lived in each of the burrows which were uncovered. The late 
summer tunnel system was more complex than the spring ones, but whether this was a 
widespread condition was not determined. 

How the hibernating ground squirrels survive the winter, and the ecological factors 
involved in their survival, present interesting problems. In the areas where there were 
squirrels, summer thaw rarely extended to a depth of more than four feet. On many slopes 
the greatest depth of thaw was found near the forward edge of soil or rock terraces. In 
winter, the thawed layer is frozen down to the permafrost or perennially frozen ground 
lying below. The temperature of the ground squirrel burrows in the winter and the amount 
of insulation provided by snow and frozen soil is unknown, but the annual absolute mini 
mum temperatures range from —35° F. to —60° F. at nearby weather stations 

Cheek pouches of several ground squirrels collected on Anvil Peak in June contained 
the flowers, buds, and leaves of a great many plants, including species of Ledum, Eriophorum 
leaves), and Vaccinium 
An individual collected at Kuzitrin Lake was heavily parasitized by lice (Neohaema 
lopinu laeviusculus (Grube 

Pellets, presumably of the snowy owl, contained great numbers of ground squirrel bones 
Tunnels unearthed by bears or wolverines were sometimes seen 

The people of the Nome region refer to the ground squirrels as ‘‘marmots’’ and on sev 
eral occasions when living or dead ground squirrels were shown to them, this fact was 
verified. No true marmots (Marmota) were seen in any of the areas visited, but they may 
have been present elsewhere. 

Lemmus trimucronatus alascensis Merriam. An adult female, bearing six advanced 
fetuses measuring 25 x 18 mm., was collected at Cloud Lake on July 20. No other lemmings 
were collected. This one lemming was trapped in a wet Carexr-Eriophorum tundra area, 
inhabited by Microtus oeconomus. 

No Lemmus remains were found in old owl pellets and the reports of the permanent 
and former residents on the peninsula were indefinite as to the past occurrence and abun- 
dance of lemmings 

Dicrostonyx groenlandicus rubricatus (Richardson). The only specimens of Dicrostonyx 
found during the 1948 season were in owl pellets on the tundra near Nome. However, Dicro 
stonyx is reputed to be a common mammal in the Bering Strait region. The pellets which 
were found near Nome consisted entirely of the remains of collared lemmings; all had been 
captured during the winter, as was evident by the white fur and the development of the 
peculiar long claws. No lemmings were trapped in the many quadrats set in this area in 
June, 1948. The degree of preservation of the pellets suggested that they had been deposited 
only a winter or two before, and a possible population peak may have occurred at that 
time. 

Clethrionomys rutilus dawsoni (Merriam). The red-backed voles were found in a wider 
variety of habitats than any other small mammal species. They were collected at Lava 
Lake, Kuzitrin Lake, Mount Boyan, and Trail Creek (skull found in cave). Near the shores 
of Lava and Kuzitrin lakes, red-backed voles were found in the damp tundra areas occu- 
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pied by the two species of Microtus. On the Lost Jim lava flow, in the vicinity of Lava Lake, 
six quadrats and several trap-lines were set in the various habitats on the lava flow and 
at its border. The areas trapped were as much as three miles apart. In 481 trap-nights, red- 
backed voles were the only small mammals taken on the lava away from the edges. On the 
flow they were found only within seventy feet of alder clumps (Alnus crispa). These alder 
clumps were rarely more than ten feet in diameter and were less than ten feet in height; the 
distribution of alders on the lava flow was irregular and sparse. On the lava field, grasses 
and sedges were sparse also; heaths and low shrubby vegetation were common in some 
areas. The grass, Hierochloé alpina, and the sedges, Carex lugens and Carex vaginata, were 
the species usually found. Other plants found on the lava with Clethrionomys were: Betula 
nana ssp. exilis, Ledum palustre ssp. decumbens, Loiseleuria procumbens, Sazxifraga bron- 
chialis ssp. Funstonii, Vaccinium uliginosum, Dryopterus fragrans, Salix pulchra, and 
Vaccinium Vitis-idaea ssp. minus. The upper part of the alimentary canal of one Clethri- 
onomys, trapped on the lava, contained many small pieces of leaves of Carex lugens (sp. ? 
Red-backed voles were captured in late August at the summit of Mount Boyan, a small 
mountain about a mile south of Kuzitrin Lake in the Bendeleben Mountains. Mount Boyan 
is more than 3000 feet in altitude and stands 1760 feet above the lake. The summit, several 
acres in area, is rather flat. Surface material consists of bouldery soil arranged in stone 
polygons. The polygons are lines of jumbled boulders separating polygonal patches of 
gravelly soil about eight feet in diameter. The soil patches form but a small fraction of the 
total surface area and are largely bare of vegetation except at the edges and in sheltered 


places. Lichens are abundant over the rocks, but only four species of vascular plants occur: 
Carex nesophila, two low heaths, and a dwarf willow. The soil on the summit thawed only 
a few inches below the surface, and only during the later part of the day. About a week 
after the traps were removed, the entire slope of the mountain was covered with snow 
that probably remained until the following summer. This mountain area is partially free 
of snow probably less than two months during the year. 

A quadrat was set on the summit from August 20 to 22; several other quadrats were 
set at various levels down the north slope. On the summit, two red-backed voles were 
caught in traps set in the cracks between the boulders at the edges of the polygons. No 
other evidences of mammals of any kind were present. A hundred feet below, on the north 
slope, two more red-backed voles were trapped. All of the voles appeared to be adults 
and normal in all respects. From the meager evidence of two quadrats set in fairly typical 
areas, a population density of two to five voles per acre was estimated for this habitat. 

External parasites were not common. Mites (Acarina) were usually plentiful, however, 
and some of the vole stomachs contained many large nematodes. 

A female trapped on July 1 at Lava Lake contained seven fetuses, measuring 20 x 11 mm 
Two young voles, which probably had not been out of the nest for more than a week or two, 
also were trapped on July 1 at Lava Lake. 

Microtus oeconomus operarius (Nelson). Specimens were collected at Anvil Peak, 
Cloud Lake, Imuruk Lake, Kuzitrin Lake, Mount Boyan, and Nome. This was the most 
widespread and abundant small mammal encountered. 

In all areas where mature oeconomus voles were found, the surface of the turf was cov- 
ered by water during most of the summer, leaving only scattered hillocks of peat above the 
water level. This condition is general over vast areas of the tundra where the drainage is 
poor and the slope is slight. In very wet areas bordering lakes or streams, the oeconomus 
population was especially dense. In large continuous swampy areas and swales, oeconomus 
was the only species of Microtus present. Several quadrats were set in large swales draining 


into Lava Lake. These swales possessed the same dominant plant species; the most abun- 
dant and characteristic were Eriophorum angustifolium, Carex aquatilis, and Salix pulchra. 
The correlation of vegetation with Microtus distribution across a small swale at Lava Lake 
is shown in Figure 3, and will be discussed further in relation to the habitat of Microtus 
miurus oreas. The average two-day yield from fifty-foot quadrats in a large swale at Lava 
Lake was four Microtus oeconomus. The three quadrats used had sixteen traps each. 
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The only place where oeconomus was found in a habitat other than those already de- 
scribed, was on the steep north slope of Mount Boyan. Here, in a particularly wet and well- 
vegetated area of soil between two stone stripes, several immature oeconomus were trapped. 
Several hundred feet below the rock stripes are rock terraces with exceedingly lush and 
swampy areas below the frontal scarps. Crisscrossing these swampy places were many run- 
ways of oeconomus, and several adults were seen here. It is likely that the immature voles 
collected on the upper slope were colonizing a less favorable environment. 

The digestive tracts of many voles were examined for identifiable food remains. Al- 
though the masticated food was usually unrecognizable, the plant contents of the upper 
esophagus and the sides and back of the mouth could be identified in a dozen specimens. 
Small sections of Carer leaves were found most frequently. Also, commonly present were 
the more succulent leaves and stalks of Eriophorum angustifolium. Leaves of Vaccinium 
uliginosum and sprigs of moss were sometimes present. Along the well-marked runways 
of this vole, small piles of the cut lengths of sedge (Carex) and cottongrass (Eriophorum 
angustifolium) leaves were abundant 

At many localities, burrows had been dug by these voles into the low peat hillocks, 
which stood just above the water level of the marshy tundra. At the mouths of these bur- 
rows, great quantities of peat were spread out over an area of a square foot or more. Where 
the voles were especially abundant, two-thirds of the tundra surface was covered with 
freshly exposed peat. This was most noticeable during the early part of the summer, par- 
ticularly near Nome and Cloud Lake. The bringing of peat to the surface of the soil, by 
voles, may be significant in churning the upper layers of peat and in affecting its mode 
of deposition 

Bordering the lava flows around Lava Lake, there were swampy areas dammed by the 
lava. A quadrat set on the border of the Lost Jim flow demonstrated that oeconomus prob- 
ably does not venture on to the lava, from the swampy tundra, farther than about fifty 
feet. Quadrats on the lava flow and far from its edges never produced any tundra voles, 
nor were there any signs of them in these places. Possibly tundra voles are present on older 
flows where more soil and vegetation is available 

Weasels were usually abundant at the borders of lava flows and other rocky areas and 
probably preyed heavily on the neighboring vole populations. A short-eared owl (Asio f. 
flammeus) collected one August evening at Kuzitrin Lake, contained remains of three 
oeconomus in its stomach. 

Specimens of oeconomus examined shortly after capture were often heavily parasitized 
by fleas (Peromyscopsylla hamifer longiloba Jordan), sucking lice (Polyplar alaskensis 
Ewing), and mites (Acarina). When lice were present, the deeper hairs of the lower back 
and sides were dotted with nits. 

One female tundra vole, trapped at Nome, June 23, contained six embryos, 8 mm. in 
diameter. A female, collected at Lava Lake, July 6, contained seven embryos, 7 mm. in 
diameter. The adult males trapped during the summer had prominent glandular areas over 
the hips. Few of the females examined showed any signs of hip glands. 

Microtus miurus oreas Osgood. Specimens were collected at Anvil Peak, Kuzitrin Lake, 
Lava Lake, Magnet Creek, and Mount Boyan. It is likely that miurus is widely distributed 
over the peninsula, wherever the favorable habitat exists 

This vole was less generally distributed than oeconomus and seemed to have more critical 
habitat requirements. It appeared to avoid the wet areas where standing water was pres- 
ent at the surface, and where oeconomus was indigenous. The usual habitat was the moist 
tundra bordering watery areas. Characteristic places where they were found included 
the moist areas on solifluction terraces on the lower slopes of hills and ridges; the moist 
areas along the tops of lake and river banks; peat mounds and other small areas of raised 
ground surrounded by wet tundra; and dryer areas bordering swales and extensive marshes. 
On the higher tundra slopes, where many large cottongrass tussocks were present, voles 
were scarce. In regions where wet tundra was interspersed with raised peat mounds, miurus 
was found on raised ground, while but a few feet away oeconomus was present in the watery 





i 


96 JOURNAL OF MAMMALOGY Vol. 32, No. I 








WATER, 
TDODIOO DOleaen DOC 
SURFACE VIEW, SHOWING [4 ¢ Bb 436 = S23 | OOO ¢ : 0 
ODOPIG? D py 2OIOOOO0 
TRAP SITES CO) AND eKoxele 49 . & Bes Ic Te 5 
PLANT-COUNT LINES. GODPDIO OD 0 DIGEEH IO d OO Oo 
































DISTANCE IN FEET 


ARCTAGROSTIS 
LATIFOLIA 


PETASITES 
FRIGIDUS 


ARCTOSTAPHYLOS 
ALPINA 


ERIOPHORUM 
VAGINATUM SSP. 


Rusus 
CHAMAEMORUS 


EMPETRUM 
NIGRUM 


VACCINIUM 
VITIS-IDAEA SSP. 


LeEDUM 
PALUSTRE SSP. 


BeETULA 
NANA SSP. 
































PER CENT 








CAREX SPP. 





\VVACCINIUM 
ULIGINOSUM 


SALIX 
PULCHRA 


ERIOPHORUM 
ANGUSTIFOLIUM 























Microtus 
MIURUS OREAS 


Microtus 
O. OPERARIUS yx 


oa | 

















NO. VOLES 





Fic. 3.—Profile of plant cover and small mammal distribution across a swale at Lava 
Lake, August, 1948. 


tracts between mounds; this situation was observed at Kuzitrin Lake and Magnet Creek. 
Microtus miurus was commonly found on the frontal scarps and more heavily vegetated 


portions of solifluction lobes and terraces, where their burrows sometimes honey-combed 
the surface, as observed at Anvil Peak, Kuzitrin Lake, and Magnet Creek. Where the 
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terraces were large and had exceptionally wet places below the frontal escarpments, oecono- 
mus was found in the low marshy areas and miurus on the forward slopes and frontal por- 
tions of the terraces above. Bordering lakes and streams, a similar relationship was true; 
oeconomus occupied the marshy areas directly adjoining the bodies of water and miurus 
occupied the peaty banks or slopes above 

At Lava Lake the topography is smooth and undulating; drainage into the lake is largely 
by way of broad swales descending the convex slopes. It was found that oeconomus occu- 
pied the swales, while miurus occupied the borders. A 250-foot profile was made across one 
such swale to establish the correlation of vegetation with the presence of these two species 
of Microtus (Fig. 3). Across a swale on the south side of the lake, five fifty-foot quadrats 
were set in a continuous line. Each quadrat contained sixteen traps set at equal intervals. 
The plant species present within areas of one square foot were noted at 2}-foot intervals 
the quadrats along lines parallel to the axis of the swale. These lines are represented by 
the vertical lines in the upper diagram of Figure 3. The intervals between lines varied from 
5 to 50 feet, depending upon the change in the vegetative cover. Along each line, 20 sample- 
one-square-foot plots were studied; the per cent of the 20 plots in which a particular plant 
species was present is represented for each species on the graph in Figure 3. The percentage 
of the area stippled opposite each species on the graph represents the percentage of plots 
in which the species was present. The graph shows in a rough way the type of plant cover 
present along axes parallel to the axis of the swale. The part of the swale with water above 


the surface of the peat is that shown under the word “‘water” in the figure. The numbers 


of voles trapped along lines parallel to the swale are indicated in the lower set of graphs 
There is an obvious correlation of Microtus oeconomus with the waterv Eriophorum anqustt 
folium part of the swale. The actual environmental factors which govern the habitat dis- 


discovered, but the correlations in the distribution of 


tribution of the two voles were no 


] 


piant and animal species are steps towar: 


i the solution of this problem. At other localities 
the correlations between the two species and the vegetation were the same. I believe that 
reconnaissance of the vegetation and the ground surface, either in the field or on aerial 
photographs, would give some indication of the species present at other localities on the 
peninsula. However, the data presented here are the products of only one season’s observa- 
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tions and great changes in the numbers of individuals of either species y possibly alter 
} e ecological ind interspe cies relationships 
Only a few of the miurus collected contained any identifiable food remains. Carer leaves 


e found most often; leaves of Peiasites frigidus were found in one specimen. On the ter 


ices and soil stripes on the north side of Mount Boyan, there were thriving colonies of 


is. Along their runways and at the mouths of their burrows, the leaves of Carex neso- 
phila ar iriemesia arctica were often clipped, and bore the scars of small rodent teeth 
VM tus miurus was the most common mammal at the places where this was noticed, and 

it is likely that it was the species responsible 
In the series of 58 miurus collected during the summer, there were two distinct age 


groups. Since nearly all of the collecting was done in quadrats, a representative sample 
0 e population probably was obtained. A frequency curve of the total lengths of indi- 
viduals has two prominent and widely separated peaks. The first occurs in the range 
of lengths from 105 to 125 mm., and the second from 140 to 155 mm. There were more than 
ice as many animals in the area of the first peak as in the area of the second. This indi- 
cates the degree to which the younger al imals dominated the population in abundance. 
The wide separation of the two peaks may indicate a restricted breeding season. A similar 
frequency curve based on 67 oeconomus shows two peaks, but the peaks are poorly defined 


nearly equal in area. This difference in the population composition of the two species 








probably has some bearing on the problem of why miurus fluctuates widely in numbers and 
oeconomus does not (Gilmore, 1946; Dixon, 1938). Another difference in the populations 
of the two species is that miurus is markedly colonial, while oeconomus appears not to be. 
Microtus miurus was usually found in groups of one adult, of either sex, and several small 
subadults. This is demonstrated in Figure 3, where three colonies are represented in the 
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miurus graph, one on the left side and two on the right side of the swale. It is probable 
that the colonial habit is a factor involved in promoting large populations. 

External parasites included sucking lice (Polyplaz alaskensis Ewing) and mites (Acarina). 

A series of miurus collected at Lava Lake, July 7 to 11, were weighed shortly after their 
capture. There appeared to be no sexual difference in weight; there was quite great indi- 
vidual variation, however. A series of eight adults (total length, 143-153 mm.) averaged 
44.6 grams (35.7-52.1); ten subadults (total length, 95-119 mm.) averaged 12.9 grams 
(11.0-15.3). 

Ondatra zibethica spatulata Osgood. Muskrats were seen frequently throughout the 
summer at Lava Lake, where they appeared to be common. None were seen, however, at 
Cloud Lake, nor were there the slightest signs of their presence. None were seen at Moun- 
tain Lake, but they may have been present. The Eskimos reported to other members of 
the party that they trap muskrats at a large lake west of Deering. It is likely that muskrats 
are locally distributed throughout the peninsula. 

The extraordinary fearlessness of the muskrats at Lava Lake enabled close observa- 
tions to be made of them. During the early summer a pair frequented the shore near our 
campsite and sometimes approached us within ten feet. Most of the feeding activity of 
the muskrats at camp during early July was centered around the period from 10:00 p.m. 
to 9:00 a.m. At this season it is light 24 hours a day. The feeding routine usually consisted 
of ten- to twenty-minute periods of diving and feeding, usually about thirty to eighty feet 
from shore, separated by one- to six-minute periods of resting, grooming, and dozing on 
offshore objects rising near or above the water surface. A muskrat while feeding would 
dive beneath the surface for intervals of ten to thirty seconds and then rise and float at 
the surface for periods of a minute or more while chewing the food that was carried up 

Later in the summer a subadult muskrat frequented the shore near our camp and proved 
itself to be even less wary than the two adults observed earlier in the season. This smaller 
individual could be watched from a distance of two feet without its least concern so long 
as no sudden movements were made. From this distance, the vegetation that the animal 
ate could be observed and later identified from the fragments that remained. These proved 
to be of Hipvpuris vulgaris, Potamogeton perfoliatus, and Potamogeton cf. vaginatus, all 
aquatic green plants growing nearby. 

Lepus othus Merriam. The arctic hare has been reported from many localities through 
out the peninsula, but the population abundance is variable. During 1947 and 1948 they 
were rare, according to the reports of people living there and the writer’s own experience 
The only signs of their presence noted, during the summer of 1948, were two molar teeth 
found in cave deposits on Trail Creek 


LOCALITIES 


Anvil Peak. A small mountain 43 miles N of Nome 

Asses Ears. A prominent hill about 14 miles N of Cloud Lake. 

Cloud Lake. A lake located at Lat. 65°43’ N, Long. 163°14’ W, about 5 miles N of Imuruk 
Lake. 

Cooper Gulch. A small valley on the south side of Anvil Peak. 

Cottonwood Creek. An eastern tributary of the Goodhope River; localities are from 
3 to 7 miles WNW of Cloud Lake. 

Deering. A village on the northern coast, at the mouth of the Inmachuk River 

Imuruk Lake. A large lake about 40 miles SSW of Deering. 

Kuzitrin Lake. A lake located at Lat. 65°23’ N, Long. 163°15’ W; the lake is 3 miles 
long and is drained by the Kuzitrin River. 

Lava Lake. A lake located at Lat. 65°35’ N, Long. 163°55’ W; the lake is about 14 miles 
long and is drained by a tributary of the Noxapaga River. 

Magnet Creek. A western tributary of the Pinnell River; locality is about 2 miles N of 
Cloud Lake and 4 mile WNW of Asses Ears. 

Mount Boyan. A small mountain located at Lat. 65°20'45” N, Long. 163°14'5” W, at the 
north front of the Bendeleben Mountains, 2 miles 8 of Kuzitrin Lake. 
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Nome. A large town on the southern coast and at the mouth of the Snake River. 
Point Spencer. The cape on the southwest side of Port Clarence and about 18 miles 
SW of Teller. 
Sinuk River. A river about 25 miles WNW of Nome. 
Trail Creek. A tributary of Cottonwood Creek, 7 miles WNW of Cloud Lake. 
Upper Inmachuk River. A river on the northern coast; locality is about 16 miles SW 
of Deering. 
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THE MAMMALS OF BIG BLACK MOUNTAIN, 
HARLAN COUNTY, KENTUCKY 


By Rocer W. Barsour 


Big Black Mountain lies in southeastern Kentucky and adjacent Virginia, 
occupying parts of Harlan County, Kentucky, and Wise County, Virginia. 
Highway 160, between Lynch, Kentucky, and Appalachia, Virginia, crosses 
the mountain; the highest point in Kentucky (elevation 4150 feet) is some 
half mile west of the highway. About a mile northwest of this peak is a second 
height, indicated on the United States Geological Survey Estillville Sheet to 
have an elevation of 4150 feet or more. On this second peak the Civil Aeronautics 
Authority maintains the Glenbrook Visual-Aural Range Station. According to 
an engineer who surveyed this area for the station, the elevation of this peak is 
4140 feet. With this station as a center, a circle with a four mile radius would 
include practically every point at which collections discussed in this paper were 
made. The only collections made outside this area and included were from the 
Poor Fork of the Cumberland River between the towns of Cumberland and 
Harlan, Kentucky, and two areas on Pine Mountain, one near Cumberland, and 
the other near Rosspoint, some four miles from the town of Harlan. 

This study was initiated on July 19, 1939, and is the result of four collecting 
trips to the area. The period July 19-August 18, 1939, was spent in the area, 
the time equally divided between the community of Rosspoint and the summit 
of Big Black Mountain, near Lynch. On May 3-+4, 1940, I accompanied a party 
from Morehead State College, Morehead, Kentucky, to the area. On July 3, 
1946, I accompanied a party of three to the summit of the mountain, to remain 
until July 7. On June 4, 1948, my family and I made camp near the Glenbrook 
Visual-Aural Range Station and remained there until September 1, 1948. 

During these four trips, over 350 mammal skins were prepared, most of them 
collected in Kentucky. The majority of the skins are in my personal collection; 
some are in the Cornell University collections, while a few are deposited in the 
United States National Museum. 

Big Black Mountain is the highest point of the Cumberland Mountain Section, 
the physiography of which has been treated by Fenneman (1938). The exposed 
rocks of the area under consideration belong to the Pennsy!vanian series. Bedrock 
is exposed in but few places other than stream beds; the region is generally 
covered by a deep soil mantle. The geology of the area has been treated by the 
United States Geological Survey (1894 

The mammalian fauna of the mountainous areas of eastern Kentucky and 
adjacent states is of considerable interest. It is here that certain northern species 
reach the southern limits of their range; here some southern species reach the 
northern limits of their range; here is a region of intergradation of various north- 
ern and southern geographic races; and here a few geographic races are confined. 

This paper presents information on thirty-two species and subspecies of 
mammals known to occur on Big Black Mountain in southeastern Kentucky and 
adjacent Virginia. They may be divided into five distributional categories: 
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1. Northern species, near the southern limits of their range, include, among 
others, Parascalops breweri, Sorex cinereus, Sorex fumeus, Myotis subulatus, 
Napaeozapus insignis, and Sylvilagus transitionalis. 

Southern species, near the northern limits of its range, includes Peromyscus 
nuttalli. 

3. Species of widespread distribution, both to the north and south of the 
area, include Didelphis virginiana, Myotis lucifugus, Eptesicus fuscus, Lasiurus 
borealis, Urocyon cinereoargenteus, Marmota monaz, and others. 

1. Geographic races confined to the general area include Clethrionomys gapperi 
maurus, Blarina brevicauda churchi, and Peromyscus maniculatus nubiterrae. 

5. Among species showing intergradation between northern and southern 


geographic races in tl 


e area may be listed: Tamias striatus, Scturus carolinensis, 
Glaucomys volans, Re ithrodontomys humulis, and Peromyscus le ucopus. 

One of the striking features of the mammalian fauna of the Big Black Mountain 
area is the apparent absence of certain species commonly encountered elsewhere 
in the southern Appalachians. No skunks nor meadow voles were collected; 
no indication of their presence was observed. Residents informed me there were 
no skunks in the area. 

In the following annotated list all measurements are expressed in millimeters 
except where otherwise noted; averages are given first, followed by extremes 
in parentheses. Males were assumed to be in breeding condition when the tubules 
of the cauda epididymis were visible macroscopically. 

This is a portion of a doctoral thesis, including accounts of the amphibians, 
reptiles, and mammals of Big Black Mountain, submitted to the graduate 
school of Cornell University, Ithaca, New York. The writer is indebted to Dr. 
William J. Hamilton, Jr., for advice and suggestions during the course of the 


] 


study, and critical reading of the manuscript 


ACCOUNTS OF SPECIES 





Didelphis virginiana virginiana Kerr. Virginia opossu! Two specimens were taken 

ol € ( the highway at an elevation of 3300 feet and the other collected at an eleva 
1100 feet. The latter specimen was taken in a trap set for raccoons in a swampy cove 

of mixed me SO] hytiec forest consisting primarily of second growth beech, birch, and iaple 
According to natives, the opossum is fairly common at lower elevations, but rarely found 


jut the summit of the mountain. The stomach of one individual contained the remains 









of five snails, one ground beetle, and considerable vegetable debris—dead leaves, bits of 
stems, and a few fern frond tips 

‘ female was t on August 14, 1948. Eight teats were obviously enlarged, 

t liligent search for the young was fruitless 
Parascalops breweri (Bachman). Brewer’s mole.—Four specimens were taken from a 
i mesophvtiec forest at an elevation of 3800 feet. Tunnels were observed at elevations 
ranging from 2000 to 4100 feet, and one individual was observed at an elevation of 4000 feet 
This mole inhabited open fields, but was more abundant in damp woodland (as judged 


ance of tunnels Burrows were abun 


bund 





unt in one open area of loose soil at about 


the 4000-foot level. Dominant plants of the area were Potentilla simple :, Fragaria virginia, 
and Lysimachia quadrifolia. None of the specimens (collected June 29—July 3) were in breed- 
ing condition. On June 29, 1948, a snap-back mouse trap was set in a tunnel under the leaf 


mould at an elevation of 3800 feet. Next morning the trap was found pushed full of dirt, 
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indicating the workings of a mole. On the following night an adult male mole was taken. 
Next night, the trap caught nothing. On the night of July 2, a smoky shrew was captured, 
and on the night of July 3, a second mole, this time an adult female. Three additional days 
of trapping took no more animals. 

Early in the morning of August 13, 1948, I observed a mole tunnel that had been dug 
across a path the preceding night. The tunnel was stamped down; within an hour it was 
repaired. Four times that day I closed the tunnel, and each time it was reopened. A trap 
was set that night on each side of the path, on a level with the bottom of the tunnel; next 
morning the traps were found pushed full of dirt. The mole did not use the tunnel nor 
disturb the traps on August 14, and the next morning each trap contained a short-tailed 
shrew. Thereafter, the runway fell into disuse. 

Sorex cinereus cinereus Kerr. Cinereus shrew.—Average measurements of sixteen indi- 
viduals of both sexes are: Total length, 97.1 (91-106); tail, 40.35 (36-49); hind foot, 11.5 
(11-13 

In tabulating a series of eleven skulls, it was found that ten have the third and fourth 
unicuspids subequal, and one shows a gradual and regular decrease in size from unicuspid 
one through five, viewed in profile. 

This species was taken at elevations ranging from 3500 to 4100 feet. Though most abun- 
dant in the forests, it was by no means confined there. Individuals were taken from dry 
brushy areas composed largely of Crataegus sp. and Rhododendron cumberlandense. Two 
males were caught simultaneously in a snap-back mouse trap set in a practically pure 
stand of Dryopteris noveboracensis at the edge of a small patch of Crataegus in the middle 
of a grassy field. Additional specimens were taken from a wet area where the dominant 
herbaceous plants were sedges and a species of Chelon 

Adult males with enlarged testes were taken between June 10 and July 16. A female with 
three embryos was collected August 10, 1939. 

Of eighteen specimens, four were taken during daylight hours suggesting that these 
creatures are abroad at all hours. One was collected at 10:15 p.m. in the middle of a little- 
used road. When the light from the electric torch fell upon it, the shrew scurried beneath 
a few blades of grass and was easily collected by hand. Another apparently took up residence 
in our tent and was frequently seen moving deliberately over the floor. 

Black Mountain is the only known locality for this species in the state of Kentucky 
(Barbour, 1941), although long known to occur in adjacent West Virginia, Virginia, and 
Tennessee 

Sorex fumeus fumeus Miller. Smoky shrew.—Measurements of 12 individuals of both 
sexes are: Total length, 117.2 (110-125) ; tail, 46.1 (41.5—50) ; hind foot, 13.2 (12-15) 

Specimens were taken at elevations ranging from 2300 to 4000 feet. Eleven were taken 
from Harlan County, Kentucky, and two from Wise County, Virginia. Although apparently 
inhabiting a greater range of elevation than Sorex c. cinereus, this species appears to be less 
common. Specimens were taken from the following habitats: wet area, mixed mesophytic 
forest, dominant herbaceous plants, sedges and Chelone, north slope, elevation 4000 feet; dry 
Tilia-Liriodendron-Robinia-Acer woods, south slope, elevation 3200 feet; dry oak-hickory 
second growth, south slope, elevation 2700 feet ; moist woods, beech-birch-maple understory 
of Hamamelis and Laportea, north slope, elevation 2700 feet; dry Robinia-Sassafras-Quercus 
woods, south slope, elevation 2600 feet; moist birch thicket at edge of stream, elevation 2300 
feet. In every case the specimens were caught from runways, either under the leaf mould or 
under the shelter of a log or stone. No individuals were taken in an area that might be called 
brushland or open. 

Males in breeding condition were collected on June 17 and July 7. A lactating female was 
collected June 17. No individual was collected during midday, indicating perhaps that this 
species is more decidedly nocturnal than the preceding. Hamilton (1940) has shown, how- 
ever, that this shrew is active at all hours. 

This species has been recorded previously from only two localities in Kentucky. Bailey 
(1933) took a series from Mammoth Cave, and Welter and Sollberger (1939) collected one 
specimen from near Morehead, Rowan County. 
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Handley and Patton (1947) have previously reported this species from Wise County, 
Virginia. 

Blarina brevicauda churchi Bole and Moulthrop. Short-tailed shrew.—Measurements of 
25 adults of both sexes are: Total length, 121.1 (112-130); tail, 25 (22-28); hind foot, 14.7 
(11-16). 

The Black Mountain specimens most nearly approach Blarina b. churchi in total length, 
but are longer. The tail averages shorter than in churchi. They are closest to churchi in 
length of the hind foot, and intermediate between churchi and kirtlandi in the character of 
the fifth unicuspid and the size of the foramen magnum. 

This species was one of the most widespread of any collected. Individuals were taken at 
elevations varying from 2200 to 4150 feet. Woodland habitats ranged from the dryest oak- 
hickory associations to the damp, dark coves in virgin beech-birch-maple woodlands. 
Several individuals were collected from grassy fields where the tallest vegetation for yards 
was clumps of Osmunda cinnamomea 

Adult males in breeding condition were collected from June 8 to August 23. Lactating 


females were collected from June 27 to July 16. Individuals were taken at almost all hours 





of the day and night They were often Seen scurrying over the dead leaves during the day- 





time, but seemed to be more a 





ive at night. Specimens were caught on the surface of the 
ground as often as in runways. Runways made by Parascalops were often utilized. 
On several occasions, a Blarina was caught in the same trap that had held the partially 


eaten carcass of a mouse the previous morning. This is the first record for this shrew in 





Handley and Patton (1947) had previously taken a series from Virginia, in 





gton and Smyth counties 

Natives of the region are familiar with Blarina, and refer to them as “blue moles.” 
Myotis lucifugus lucifugus (LeConte). Little brown bat.—This species is represented by 
] 


two specimens col 
Lynch at dusk 
Myotis subulatus leibi (Audubon and Bachman). Least brown bat.—One specimen was 


ected on July 7 and 15, 1948, as they flew over a residential section of 


found on a road at an elevation of 3750 feet 
Pipistrellus subflavus subflavus (F’. Cuvier). Pipistrelle—Known from a single specimen 


collected July 31, 1939, from a group of bats flying over a pasture some four miles east of the 


town of Harlan 

Pipistrellus subflavus obscurus. Miller. Pipistrelle—Known from two specimens col- 
lected within the corporate limits of Lynch 

No individuals were observed at an elevation greater than 2200 feet. As these little bats 
were often seen in the valleys, it is assumed that they are largely confined there 

This is apparently the first record of the occurrence of this bat from Kentucky, although 
Handley and Patton (1947) mention a specimen from nearby Giles County, Virginia. 

Eptesicus fuscus fuscus (Peale and Beauvois). Big brown bat.—Specimens were col- 
lected frora 1800, 1900, and 4100 feet elevation. Although present at the very summit of the 
mountain, this species was most often seen in the valleys. Microscopic examination of the 
cauda epidiymis of three adult males collected July 30, 1948, showed no viable spermatozoa. 
Two specimens were collected from the attic of a house in Lynch. Apparently several bats 
had previously roosted there, as there were several areas up to the size of a man’s hand on 
the ceiling that were stained black. One resident told of removing 52 bats from his attic one 
day during the summer of 1947, and another told of collecting ‘‘a half-bushel.” 

Shortly before dark the bats emerge and fly about over the town. So common are they 
that the residents derive great sport from shooting them as they fly up and down the narrow 
valleys. Of the bats thus shot, approximately four out of five are of this species, the remain- 
der principally pipistrelles 

Lasiurus borealis borealis (Miiller). Red bat.—Known positively from a single specimen 
killed in a building in Lynch. At 11:00 p.m. on the night of June 14, a bat, thought to be of 
this species, was observed flying over the road at about the 3700-foot contour. A spotlight on 
the car was played on the bat several times and the distinctive color was quite apparent. 

Procyon lotor lotor (Linnaeus). Raccoon.—Although no raccoons were collected, they are 
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apparently fairly common on Black Mountain. On several occasions areas were seen where 
the animals had dug crayfish from the mud along the small spring runs about the summit of 
the mountain. On one occasion clear tracks were seen. Natives spoke of ‘‘coon dens’”’ in the 
Highsplint Coal Seam, but considerable trapping and two all-night hunts with dogs failed 
to produce any specimens. Residents of the area spoke of occasionally seeing raccoons 
abroad by day. 

On purely geographical grounds, the raccoon of Black Mountain is assigned to this 
subspecies. 

Mustela frenata noveboracensis (Emmons). Long-tailed weasel.—Two individuals were 
collected at elevations of 2750 and 3500 feet, respectively. None were observed at other 
elevations, but natives spoke of seeing them in the valleys and at the summit of the moun- 
tain 

Neither of the males (collected June 25 and July 9, 1948) were in breeding condition. One 
of the specimens was shot about 3:00 p.m. on a log across a small stream in a dense beech- 
birch-maple forest. The other was collected at midday as it chased a chipmunk across a high- 
way. The stomach of one of the specimens contained the remains of a smoky shrew; the 
other the remains of a nestling passerine bird. 

Mustela vison vison Schreber. Mink.—A single specimen shot by a native about August 
10, 1946, near Lynch is referred to this race. 

Natives of the region report that the mink are fairly common about the water courses and 
damp coves of the mountain. They speak of occasionally catching a ‘‘black mink.”’ 

Urocyon cinereoargenteus cinereoargenteus (Schreber). Gray fox.—A skull of this species 
was found in the valley of Looney Creek at an elevation of about 2300 feet, and an adult 
female was found dead on a road at an elevation of 3000 feet. Seats and tracks were observed 
at elevations ranging from 3750 to 4150 feet. An adult female collected July 26, 1943, had 
enlarged mammae, but was not lactating. 

The major items found in numerous scats were achenes of Fragaria and Rubus and the 
pits of Prunus. On one occasion cottontail remains were found 

Foxes were often heard barking in the immediate vicinity of our camp during the first 
half of June, 1948, but none were heard after June 16 

Foxes made a habit of traveling along the logging roads and trails of the area. On numer 
ous occasions fresh tracks were found in the mud of the roads, and examination of almost any 
50 yard stretch of little-used road revealed one or more scats 

Marmota monax monax (Linnaeus). Woodchuck.—Woodchucks are distributed through- 
out the area studied, from the lowest to the highest elevations. Three young were collected 
and an adult was seen at the very summit of the mountain. They seemed to show no habitat 
preference, as individuals were seen in open fields, brushy areas, and the densest woodland 

A female with enlarged mammae was collected May 12, 1940. On June 11, 1948, three 
young averaging 453 mm. (426-472) in total length were collected from runways in a brushy 
area of Quercus-Prunus-Castanea at the very summit of the mountain. These three animals 
were apparently litter mates 

Dens were found in situations varying from loose soil to rocky cliffs. As a general rule, 
however, the dens were located under a stump, a pile of logs, or a large rock. Woodchucks 
about the summit of the mountain exhibited decided nocturnal habits; one was collected at 
9:30 p.m. and another at 2:00 a.m. In each case, the animal was chased into a burrow by 
dogs. Residents of the area reported that they frequently caught ’chucks at night 

Tamias striatus striatus (Linnaeus). Eastern chipmunk.—Average measurements of 
nine adults are: Total length, 237.4 (224-249); tail, 81.3 (71-89); hind foot, 35.2 (30-39 

Chipmunks were collected at elevations ranging from 2300 to 4100 feet. Although most 
often seen along the roads and edges of fields, they were sometimes observed in dense wood 
land 

Males in breeding condition were collected from June 10 to July 26. No obviously preg 
nant or lactating females were collected. 

Along the highway over the mountain, chipmunks utilized crevices in the rocks as dens; 
elsewhere, dens were usually located under stumps or large rocks 
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During June, 1948, individuals were often observed feeding on the fruits of Fragaria 
virginiana. In one case, an individual was observed in the top of a Morus, feeding on the 
fruits. Later in the season, Rubus fruits were utilized. During August, chipmunks fed 
extensively on the fruits of Prunus serotina. Individuals were observed to gather the fruits 
from the tree, sometimes clambering to the topmost branches. Two individuals were col- 
lected from wild black cherry trees; examination of the animals revealed the fleshy part of 
the fruit had been eaten while the pits were temporarily stored in the cheek pouches. 

The only indication of predation on chipmunks observed was that by a weasel. In this 
case, the weasel was shot as it chased a chipmunk across the road. 

Tamias s. striatus has previously been recorded from Kentucky by Bailey (1933) and 
Hamilton (1930). Welter and Sollberger (1939) list fisheri (identified by Remington Kellogg) 
from Rowan County, and Bole and Moulthrop (1942) list two ohioensis from Bath County. 

Handley and Patton (1947) considered their Tamias from Wise County, Virginia, as 
striatus 

Sciurus carolinensis carolinensis Gmelin. Gray squirrel.—Two specimens were collected 
at an elevation of 4000 feet. An individual was observed in Wise County, Virginia, at an 
elevation of 2300 feet; another was observed at 3500 feet in Harlan County, Kentucky. 
According to the residents of the area, squirrels are much more common at the lower eleva- 
tions 

The two individuals collected July 4, 1946, were feeding on the fruits of Cornus florida. 
Another individual was observed feeding on wild grapes. According to the natives, the 


squirrels feed largely on the fruits of hickory, cucumber (Magnolia acuminata and M. 


fraseri), mulberry, and dogwood trees. Squirrels are said to be especially fond of the fruits 
of Pyrularia pubera 

Sciurus leucotis has not been recorded from Kentucky, although it may well occur. 
Handley and Patton (1947) listed it from nearby areas of Virginia; Kellogg (1937) reported 
only leucotis from West Virginia; and Kellogg (1939a) listed it from Tennessee 


Glaucomys volans saturatus Howell. Southern flying squirrel.—A single juvenile male 
was taken on June 9, 1948. Although definitely intermediate between volans and saturatus 
the specimen appears more closely related to the latter. Natives spoke of seeing flying squir 
rels at night on the bare limbs of dead chestnut trees. This is the first record of the occurrence 
of the southern flying squirrel in Kentucky 

Reithrodontomys humulis humulis (Audubon and Bachman). Eastern harvest mouse 
Known from three specimens secured July 18, 1939, from the valley of the Poor Fork of the 
Cumberland River, some four miles above the town of Harlan. Two skulls were found and an 
adult male was collected in a clover field. On purely geographical grounds, the specimens 
are assigned to humulis. Specimens from Lexington and Rowan County are considered 
humulis by Welter and Sollberger (1939). Handley and Patton (1947) reported humulis 
from Wise County, Virginia. 

Peromyscus maniculatus nubiterrae Rhoads. Deer mouse.—Average measurements of 33 
adult males are: Total length, 180.6 (167-196); tail, 92.9 (85-106); hind foot, 21.45 (20-23). 
Eighteen adult females average: Total length, 185.8 (165-201); tail, 95.4 (82-105); hind foot, 


Hamilton (1943) gives the measurements of a series of 18 adults in the United States 
National Museum from Lynch, Harlan County, Kentucky, taken at anelevation of 4000 feet 
as: Total length, 178 (164-198); tail, 89 (77-97): hind foot, 20.3 (19-22). These specimens 
must have come from near the summit of Black Mountain, as nowhere else in the vicinity of 
Lynch do the mountains rise to this elevation 

No maniculatus were collected at an elevation less than 3800 feet on the south side of the 
mountain. On the north side, however, the species ranged down to at least 2700 feet. A 
single juvenile was collected at this latter elevation. No adults were collected below 2900 
feet. Of 73 animals taken, 67 were collected above 3000 feet, and only six were taken between 
2700 and 3000 feet. 

Kellogg (1939a) reported this species at 2700 feet elevation in Tennessee, and Komarek 
and Komarek (1938) reported it at 2500 feet in the Great Smokies. 
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In every instance, the Black Mountain specimens at the lower elevations were taken 
from dense forests of beech, birch, and maple. In such areas the forest floor remained quite 
cool and moist, even in the hottest, dryest part of summer. 

Specimens taken above 3900 feet exhibited a much wider range of habitats. Individuals 
were taken from such divergent habitats as a patch of redtop and timothy near an old house 
site; sedges along a spring run through an open field; a relatively dry thicket of Crataegus 
and Rhododendron cumberlandense; a thicket made up almost exclusively of small Betula; 
second growth birch-maple-chestnut; and a patch of Lysimachia quadrifolia, as well as the 
mixed mesophytic forest. 

Adult males in breeding condition were collected from June 9 through August 18. Fe- 
males, with embryos as indicated, were collected on the following dates in 1948: June 9 
(1 in right, 2 in left horn; 3 mm.), June 27 (3 right, 1 left; 1 mm.), June 28 (1 right, 3 left; 
4mm.), June 30 (1 right, 1 left; 9 mm.), July 21 (1 right, 2 left; 6 mm.), July 26 (1 right, 3 
left; 4 mm.), August 13 (3 right, 1 left; 6 mm.). Lactating females were collected from 
June 16 through August 29. 

In two instances, individuals were taken from the burrows of Parascalops and the run- 
ways of Synaptomys. Most often, the mice were taken from burrows, runways, or the surface 
of the litter of the forest floor about logs and stumps. One individual was taken from a 
three-inch ledge some fifteen feet up a vertical sandstone cliff; three individuals 
from the roof of our tent, and another from within the tent, and one or more mice were 
often heard scampering over the roof of the tent at night. 

All our specimens were collected during the night. Individuals were seen several times 
during the day, but in every instance were started from a hole in a dead tree. In one case, 
two individuals were put out of a woodpecker hole about forty feet up in a dead chestnut 
tree. 

This species is known to occur in Kentucky only about the summit of Big Black Moun- 
tain 

Natives of the region are quite familiar with the deer mouse, referring to it variously as 
a ‘‘woodrat,’’ or ‘‘wood mouse.’’ I was somewhat startled one day to hear an old native 
remark, as he watched me preparing skins, that these were the animals that “made the mice 
herds.’’ Some discreet questioning revealed that the natives in former years, when chest- 
nuts were abundant, raided the stores of these little creatures. According to this old fellow, 
the “‘herds’’ (hoards) were in hollow trees, and often amounted to half a bushel of chestnuts. 

Peromyscus leucopus noveboracensis (Fischer), White footed mouse.—Average measure- 
ments of 37 adults of both sexes are: Total length, 172.7 (152-186) ; tail, 81 (63-97) ; hind foot, 
21.8(20-23). 

Komarek and Komarek (1938) comment on the difficulty of assigning specimens from the 
Great Smoky Mountains to either leucopus or noveboracensis. Specimens examined, from 
Black Mountain, are clearly noveboracensis 

In an effort to determine if any correlation exists between size and elevation, the Black 
Mountain specimens were grouped according to elevation and averages calculated. No sig- 
nificant correlation was found. Specimens from the lowest elevations average as large as 
those from the summit of the mountain. 

The Komareks report that leucopus in the Great Smoky Mountains “probably ranges up 
to about 2500 feet.’’ Kellogg (1937) states that in West Virginia ‘“‘available records indicate 
that its vertical range stops at about 3000 feet.’’ In Tennessee, Kellogg (1939a) lists one 
specimen from 3800 feet in Johnson County. 

On Black Mountain, specimens were taken at elevations ranging from 1800 to 4150 feet. 
Of 47 individuals taken, 29 were collected below 2700 feet, and 18 above. No maniculatus 
was taken below 2700 feet. Both species occupy the same habitat about the summit of the 
mountain, but as the elevation is decreased maniculatus becomes less abundant and leucopus 
more abundant. Only the latter is found at elevations below 2700 feet. 

No mice were taken from open areas about the summit of the mountain, but individuals 
were taken from all stages of the beech-birch-maple habitat, from virgin timber to recently 
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cutover areas. Three specimens were taken at 4150 feet altitude from a log pile in a Quercus- 
Castanea-Prunus thicket. On the lower slopes, leucopus was most often found in the oak- 
chestnut-hickory association, with a few individuals found in other habitats. 

Males in breeding condition were collected from June 8 to August 26. Lactating females 
were taken from June 17 to August 15. A female collected August 18 carried four four-milli- 
meter embryos, two in each horn of the uterus 


Peromyscus nuttalli nuttalli (Harlan). Golden mouse.—It is difficult to assign the single 





specimen to a specific race. Comparison of the skull with a series of aure olus from Georgia 
reveals no apparent difference in molar width as mentioned by Osgood (1909). Comparison 


plett, Virginia, reveals no apparent differences 





with a series of lewisi from Seward Forest, T 
in color. On purely geographical grounds, the specimen is assigned to nuttalli 








One individual was seen at vation of 2300 feet on the south slope of Black Mountain 
Wise County, Virginia. A family group was seen that had been found by a resident at an 
elevation of 2700 feet near Lynch. The specimen taken was collected from the valley of the 


Poor Fork of the Cun berland River about four miles above the town of Harlar 


From the data obtained, it appears that the golden mice of the area studied are confined 
] 


lleys and lower slopes. Mice were observed from three separate areas, but in each 











case the | tat w much the s areas in each case were brush-covered, and Smilax 
vas h in evidence, vining out tops of the brush. I have collected golden mice in 
other areas of eastern Kentucky and have noted that Smilaz is always one of the dominant 
I te «¢ thes h } 4 + 
Two nests of the golden mouse were observed August 12, 1948, at an elevation of 2300 feet 
n Wise County, Virginia. The nests were five and fourteen feet from the ground, respec- 
tive he nests were globular, about five inches in diameter. Each nest was placed in a 
tangle of Smilax. Structurally. the nests were quite simple, although well made. In each 
case, a platform of dead leaves had been built and the nest constructed thereon. The inner 
cof 7 1 was used exclusively; coarsely shredded bark on the outside, and progressively 
strips on the inside. The lining of the nests was of finely shredded strips, varying from 
some 2 to 6 inches lengt The entrances tl ests was placed on one side, and meas 
1 bout three-qu ters of an inch i diamete One of he nests was empt the othe 
contained a mouse that jumped out and prompt lisappeared in a burrow in the ground 
On August 18, 1948 I saw an adult female and thre ung that had been caught on July 
298. According to the bov who took them, he was cutting weeds along the edge of a garden 
i cleared spot on a brushy hillside) when he saw a mouse jump from a nest about two 
feet from the ground in a tangle of greenbrier (Smilax). He tore open the nest and found 
+} 


ree young, with unopened eves. Within five minutes, the adult returned to the nest site 
and was caught by hand. The mice were kept in a wood and wire cage, and fed table scraps. 
itivit three weeks When fr 





When I first saw the mice they had been in cay ghtened from the 


: 
i 
he cage (about three feet) dragging the half 





nest of cotton, the mother ran the length of 


grown young which were clinging tightly to her nipples. Although still nursing, the young 
at this time were taking some solid food The bov had become so attached to his “nets” 





that he refused to part with any of them 
Natives of the region are apparently unfamiliar with these animals. The “‘pets’’ men 


} 


tioned above created quite a bit of interest i 


l I ynch, as very few people had seen such 
mice 

Neotoma magister Baird. Aliegheny wood rat An adult male found dead on the high 
way on July 5. 1948, at an elevation of 2400 feet on Big Black Mountain, had considerably 
enlarged testes. A lactating female was taken on August 24, 1948, at an elevation of 2300 feet 
on Pine Mountain, near the town of Cumberland, Kentucky 

On Pine Mountain, signs of the animal were much in evidence about the numerous 
sandstone cliffs and ledges. The specimen taken there was collected from a ledge on a cliff 
no more than a hundred yards from a mountain cabin. The man who lived in the cabin had 
no inkling of the existence of woodrats, although he cultivated a garden to the base of the 
cliff. Piles of corn stalks and other debris collected by the woodrats were much in evidence 
along a four-foot ledge five feet up from the base of the cliff. 
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Some of the residents are familiar with these animals, and have mentioned seeing their 
tracks in light snow. 

Synaptomys cooperi stonei Rhoads. Bog lemming.—Five adults were collected from 
three restricted areas in a single large clearing at about 3900 feet elevation. 

Males in breeding condition were collected on June 10 and August 28, 1946. No obviously 
pregnant or lactating females were taken. 

On August 8, 1939, a colony was found near the middle of a pasture, and three adults 
were collected therefrom. An uninhabited nest, presumably of this species, was a globular 
structure about eight inches in diameter, built solely of grass. The well-hidden nest had a 
prominent runway. 

In 1948 the site of this now deserted colony was largely grown up to Potentilla simplez, 
Fragaria virginiana, and Lysimachia quadrifolia. A colony was found some 150 yards away 
among the grasses and Chelone below a small spring. A second colony was discovered in 1948 
in a patch of redtop and timothy near an old house site. 

At each colony, runways and piles of cuttings were in evidence. No other species were 
collected from the runways except in the area below the spring, where Peromyscus and 
Napaeozapus were taken. 

Clethrionomys gapperi maurus Kellogg. Red-backed vole-—Average measurements of 
35 adult males are: Total length, 144.7 (125-158) ; tail, 39.3 (33-49); hind foot, 20 (18.5-21 
Eighteen adult females average: Total length, 145.8 (133-157) ; tail, 38.6 (33-45); hind foot, 
19.9 (18-21). All of the above specimens came from within five miles of the type locality. 

Kellogg (1939b) gives the measurements of six adult female topotypes, including the type 
as: Total length, 153.8 (147-172) ; tail, 37.8 (36-41); hind foot, 19.5 (19-20). Two adult male 
topotypes are, respectively: Total length, 155, 146; tail, 42, 35; hind foot, 20. 19. 

Specimens were collected as low as 2250 feet on the north side of the mountain, and down 





to 2300 feet on the south side, in Wise County, Virginia. Most of our specimens came from 
about the summit of the mountain 

Males in breeding condition were collected from June 8 to July 28, lactating females from 
June 8 to July 3, 1948, and females with embryos as follows: June 8 (2 in right horn, 2 in 
left horn; 8 mm.), June 16 (8 right, 1 left; 5 mm.), June 30 (1 right 2 left; 14 mm.), July 2 
(1 right, 2 left; 16 mm.), July 21 (3 right; 7 mm.), August 28 (1 right, 2 left; 3 mm.). Presum- 
ably the young average three or four and are produced through June to September 

Several specimens were captured during the daylight hours and individuals were occa- 
sionally seen scampering about over the forest floor by day 

These voles were most often found along large logs and in rock piles in damp woodlands, 
but were not restricted to that habitat. Individuals were taken in a very wet situation where 
the dominant plants were sedges and Chelone; in dry areas where the dominant plants were 
Crataegus and Rhododendron cumberlandense; in dry oak-hickory associations; and in dry 
rocky areas where the vegetation was a practically pure stand of Liriodendron 

Individuals were taken from the surface of the leaf mold; from runways under rocks and 
logs; from burrows four inches beneath the surface of the leaf mold, and in two instances 
from the opening of a burrow in the base of a dead standing tree. 

Kellogg (19396) implied arboreal habits of these voles. Although I nailed numerous 
traps to the trunks of standing trees and caught several white-footed mice, no redbacks were 
taken in such traps 

The remains of redbacks were found in the stomachs of four of eight rattlesnakes (Crotalus 
horridus horridus) examined 

Pitymys pinetorum scalopsoides (Audubon and Bachman). Pine vole-—Remains of a 
pine vole were taken from the stomach of a pilot black snake collected July 8, 1948, at an 
elevation of 1850 feet. The specimen is assigned to the northern race on geographical evi 
dence 

Ondatra zibethica zibethica (Linnaeus). Muskrat.—In mid-June, 1948, a muskrat was 
uncovered by a bulldozer from the bank of Looney Creek in the corporate limits of Lynch. 
Examination of the skull indicates the subspecies zibethica. Residents informed me that 
muskrats are fairly common in the larger streams of the area. 
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Mus musculus musculus Linnaeus. House mouse.—Two specimens of this cosmopolitan 


pest were collected. One was taken from a residence in Lynch; the other from a maple-birch 
second growth forest at an elevation of 2600 feet. The latter specimen was taken a half mile 


nearest human habitation 


} 


Rattus norvegicus (Berkenhout). Norway rat. One was collected July 7, 1948, at an 
elevation of 1800 feet at a pig pen on the outskirts of Lynch: another was collected on 


August 10, 1939, from underneath the floor of a cabin at 4000 feet near the summit of the 


the 


was burned in 1947, and no rats were collected anywhere or 


ifferentiate between Rattus and Neotoma; the former are referred 


‘gophers,’ or ‘mine rats;’’ Neotoma are referred to as ‘‘cliff rats’’ or 





‘‘mine rats’’ for Rattus apparently arose from the fact that these 








rats reportedly enter the numerous mines of the region and feed on scraps from the miners’ 
lunch boxes 
Napaeozapus insignis roanensis (Preble). Woodland jumping mouse.—Average meas 
urements of eight adults are: Total length, 215 (207-227); tail, 130.25 (115-140); hind foot, 
Z Zs ) 
Individuals were taken at elevations ranging from 2250 to 4000 feet. No specimens were 
taken on the south side of the mountain. Jumping mice were taken from the following 
ibitats: Rhododendron mazimum thicket, edge of running stream; birch-maple second 
gr bundant growth of ferns on forest floor (largel (i) um angustum and Dryop- 
eboracer very dense birch-maple thicket; wet area along spring run through 
open field, dominant plants, sedges grasses, and & species of Chelone 


Males in breeding condition were collected June 9 and 10, 1948. A female with four ten- 








rn meter embryos was taken on August 28, and a lactating female was collected on June 
( 48. No individuals were taken during the daylight hours, nor were any observed 

our specimens were taken in traps set on the surface of the leaf mold; two individuals 
ere caught at the entrance of a burrow under a large stone; and two individuals were taken 
tro! runways that had previous! vielded Perom 

lr species has previously been recorded from Kentucky on! once and the single 
Ss} men was taken at the summit of Black Mountain (Barbour, 1941). This specimen is 
ncluded the above report. Natives of the region are unfamiliar with this animal, and 
expressed surprise that such creatures lived in the are 


Sylvilagus floridanus mearnsi (Allen). Cottonta Specimens were collected at eleva- 





tions ranging from 2700 to 4100 feet. Individuals were observed at elevations ranging from 
TRY feg to the summit of the mountair 
. jult male in breeding condition was collected July 1, 1948. A lactating female, taken 
Jur S, contained hve rge emi OS 
Rabbit re fairly common about the summit of the mountain in cutover areas and open 
fiel racks were frequently seen in mudd places along the roads and individuals were 
observed late in the afternoon and early in the morning feeding along the roadsides. 
: evidence of predation o the cottont ia th treate previously) under Uro 
ee i ppare! +] the common cottontail of eastern Kentuck Hamilton (1930 
Welter and Sollberger (1939) record this race from eastern Kentuck Handley and 
Patton (1947) record onlv mearn from adjacent sections of Virginia 


Sylvilagus transitionalis (Bang New England cottontai One specimen was taken 

elevation of 3900 feet from an “‘ivy patch’’ composed largely of Kalmia and Vaccinium 

wit! ew deciduous trees and shrubs. According to the natives, these ‘‘red rabbits’’ are 
und only in such “ivy patches 


This is the first record of the occurrence of this species in Kentucky. Nelson (1909) lists 





specimens from Virginia, West Virginia, North Carolina, and Georgia, and Kellogg (1939a 


records the species from Tennessee 
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NOTES ON AGE DETERMINATION IN SQUIRRELS 
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To permit further observation, the head of the animal (which had been shot a few hours 
before) was delivered to the junior author, who had it prepared as a museum specimen. Ex- 
amination subsequently proved the occurrence of two separate upper canines on each side; 
extraction showed that the teeth were not joined at the root. After examination, all four 
teeth were cemented carefully, without injury, into their original sockets. The specimen 
was retained by the Colorado Cooperative Wildlife Research Unit, Colorado A & M College, 
Fort Collins 

Cursory examination of the literature, and extensive inquiry among biologists having 
much experience with elk, yielded no other recorded instance of double canines in the genus 
Cervus. Warren J. Allred told the junior writer of seeing a burred, and apparently plural, 
canine in a Wyoming elk, but extraction disclosed a dichotomous tooth with a single root 


system 





writers express their appreciation to Robert 8. Elliott, Colorado Game and Fish 
Department, who assisted with the specimen in the field; to C. N. Feast, II. for preparatory 
work in the laboratory; and to J. Barton Herschler, Wildlife Ranger, Rocky Mountain 
National Park, for courtesies relative to collection and consignment {0BERT G. KING- 
HORN AND Leg E. Yeacer, Colorado Game and Fish Department, Denver and, Colorado Co- 
operative Wildlife Research Unit, Fort Collins. Received May 8, 1950. 





FLUCTUATIONS IN POPULATION OF SMALL MAMMALS IN UTAH 


During the summers of 1946, 1947, and 1948, the writer spent considerable time studying 
small mammals in the field in eastern Utah and somewhat less in other parts of the state. 
While the nature of the work precluded repeated sampling of areas, sufficient data on popu- 
1] 


lation numbers of small mammals, both from trap yields and sight observations, were ac- 


cumulated to warrant making them a matter of record 


TABLE | Tra elds for 1946, 1947, and 1948 at Rock Canyon Corral, Utah 
1946 1947 y 
xine 194 1947 _ 1948 
é TRAP NIGHTS 622 TRAP NIGHT 30 TRAP NIGHTS 
Cit le irus cinnamome ] 
Futa quadrivittat hopte ] 2 
re ut avache «¢ | 
Dipodomys ordi sar rafae l 3 11 1 
Onychomys leucogaste palle scens 6 
Peromyscus crinitus auripectus 9 
Peromyscu naniculatus osqood 2 83 10 
Peror is truei true l 
Neotoma lepida sanrafael 5 4 
Tora o 111] 17 
Percentage of yield 8 17.8 56.6 


Rabbit hunting, principally for black-tailed jack rabbits, is a popular sport in the winter 
months in Utah. During the winter of 1946-1947, rabbit populations in the Great Basin were 
so low that few hunters succeeded in obtaining any animals. In the following winter, hunters 
had considerable success in southern Idaho and extreme northern Utah, although rabbits 
were still scarce elsewhere in the latter state. By the following winter, 1947-1948, numbers 
of jack rabbits and cottontails had increased greatly, even in the southern part of Utah— 
so much so, in fact, that the animals had become a serious nuisance in local areas. At a 
locality two miles south of Torrey, Wayne County, in July, 1948, in less than ten minutes 23 
cottontails were flushed from cover along a stream bank in a distance of 50 yards. In this 
same vicinity all thickets were virtually honeycombed with runways and even the more 
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unpalatable species of vegetation showed a definite browse line. In the first week of August 
in 1946, 1947, and 1948, at a locality eleven miles north of Gunnison, Sanpete County, road- 
side counts were made of the number of rabbits seen in the light from the head lamps of the 
automobile that I drove. The transect was one mile long and the counts were made shortly 
after midnight. Each year the weather conditions were comparable—clear, warm, and wind- 
less. Results were as follows: Lepus californicus deserticola, 1946, none; 1947, alive, 5, dead, 
2; 1948, alive, 49, dead, 18. Sylvilagus sp., 1946, none; 1947, alive, 1; 1948, alive, 7, dead, 7. 

In spite of the obvious lack of precise areal and ecological comparison, the results are 
impressively different for the three years. 

At another locality, Rock Canyon Corral, five miles south of and one mile east of Valley 
City, Grand County, some comparative trap yields for the three successive years are avail- 
able. In each year the trapping at this locality was done in the middle of June. Trap yields 
are shown in Table 1. The smaller number of kinds in 1948 is probably due to the smaller 
number of traps 

During the three summers’ work, woodrats, Neotoma lepida, were especially sought. 
Only two specimens were obtained in 1946 at all localities visited; six were obtained in 1947; 
and in 1948 they were common in the eastern part of the state wherever there was suitable 
habitat 

The high point in trap yield was reached in the middle of August, 1948, at Browns Corral 
on the East Tavaputs Plateau, Uintah County, some twenty miles south of Ouray. Browns 
Corral is a sheep-shearing establishment, and, as a consequence, the vegetation in the 
vicinity was unusually heavily over-grazed. In spite of the inhospitable environment, 206 
snap traps were set out in the immediate vicinity of and within the corrals themselves. 
Next morning the traps contained a total of 186 Peromyscus maniculatus osgoodi, 2 Dipo- 
domys ordi uintensis, 2 Perognathus apache caryi, and 2 Lagurus curtatus levidensis. Signifi- 
cantly, 144 of the Peromyscus were half-grown young. Each of six traps contained two ani- 
mals, and a seventh held three. Not only was the bait gone from most of the traps, but the 
wooden part of the treadles of most of the traps had been gnawed in an attempt to obtain 
the last vestige of bait. Most of this gnawing probably was done by untrapped mice after 
the traps had been sprung. Continued trapping on the two following nights in essentially 
the same places showed no appreciable diminution of yield nor change in percentages of 
yield for each species. So numerous were the mice that sleep for the collectors anywhere 
but in a truck was an impossibility. Response of the birds of prey to this unusual population 
was most evident in short-eared owls. Eighteen were counted at one time by the light of a 
full moon in a clearing of less than two acres in extent. Although no records of trap yield 
are available from this same locality for other years, no data obtained from essentially 
similar habitats in the same general area even closely approach those of 1948. 

It is also worthy of note that Citellus townsendi mollis, after an apparent absence for a 
number of years, was again taken in Salt Lake Valley in 1947. Further, Zapus princeps 
cinereus, Microtus richardsoni macropus, and Microtus pennsylvanicus modestus were com- 
mon in localized areas in 1947 and 1948 where, to judge by trap yields, they had been scarce 
for a number of years. In the same years, however, the bushy-tailed woodrats, Neotoma 
cinerea, continued to be scarce in their haunts of former years 

Although no definitive data are available bearing on the point, the writer is under the 
impression that during the periods covered by these observations, population changes in 
montane species of small mammals were far less marked than in the lowland kinds.—Ke!tTs 
R. Ketson. Museum of Natural History, University of Kansas, Lawrence, Kansas. Received 
May 8, 1950. 


EASTERN MOLES EATEN BY COTTONMOUTH AND GRAY FOX 
Relatively few instances of natural predation on the eastern mole, Scalopus aquaticus, 
are on record. An incomplete check of the literature revealed that eastern moles are preyed 
vn sparingly by barn owls (Davis, Jour. Mamm., 19: 499-500, 1938) , horned owls (Errington, 
Hamerstrom, and Hamerstrom, Iowa Agric. Exp. Sta. Res. Bull., 227: 759-849, 1940), coyote 
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(Sperry, Wildlife, Res. Bull., 4: 44, 1941), and red fox (Scott, Ecol. Monog., 13: 427-479, 
1943, and Iowa Agric. Exp. Sta. Res. Bull., 353: 427-487, 1947). 

To this list of predator species I can add the gray fox (Urocyon cinereoargenteus) and the 
cottonmouth (Agkistrodon piscivorus). A fox that had eaten a mole was trapped January 18, 
1948, in Robertson County, Texas, within the range of S. a. cryptus Davis. A cottonmouth, 
captured near Douglassville, Cass County, Texas, April 23, 1950, within the range of S. a. 
pulcher Jackson, contained an adult mole in its stomach.—W. B. Davis, Department of 
Wildlife Management, College Station, Texas. Received May 6, 1950. 

THE NEST OF A SHORT-TAILED SHREW 

The nest of a short-tailed shrew, Blarina brevicauda kirtlandi, was found near Blacklick, 
Franklin County, Ohio, on October 11, 1949. It contained an adult female and three young 
female shrews 

The nest and the shrews were found immediately after a scraper had cut through a fence- 
row mound. The nest was scattered and the female and young were stunned by the impact. 
The nest position was between the surface and the nine-inch depth of the cut. Nesting ma- 
terial consisted only of dried leaves of Crataegus. The shrubs were growing several feet 
away in the fencerow 

The lactating adult female weighed 13.5 grams and the fully-furred young weighed 8.0, 
9.1, and 9.1 grams, respectively. Teeth were not protruding through the gums of the young, 
but were well formed beneath them. The young regained consciousness after a short period, 
but were quite helpless. Apparently they were still dependent upon maternal care.—JULIAN 
L. Dust, Dept. of Zoology and Entomology, Alabama Polytechnic Institute, Auburn, Alabama. 
Received August 21, 1950. 


MOTHER AND YOUNG OF SOREX CINEREUS FONTENALIS IN CAPTIVITY 


On April 19, 1950, I turned over a stump lying in a dry field in Bethesda, Maryland, and 
saw a long-tailed shrew run from a bulky nest of dry leaves and grass. The shrew scurried 
off, then returned, so that I was able to capture it. In the nest were six pink, naked, active 
young ones about one-half inch in length. Their eyes appeared open, but might have been 
covered by a thin transparent membrane of skin. Mother and young were placed in a large 
vivarium. This was darkened with a blanket and contained a small box hideout. Observa- 
tions were limited in order to disturb the mother as little as possible. The young lay on top 
of the nest rather than in it as originally found. Although the mother shrew drew a few 
pieces of leaves over the young, she showed little ability to reconstruct the nest. She curled 
over the young most of the time and was observed nursing them. When frightened off on 
one occasion, a single young, adhering to her teat, was dragged four inches away. The 
mother quickly returned, picked up the young one in her mouth, and replaced it in the nest. 
When running about the vivarium, she fed readily on raw liver and ate the brains from a 
dead mouse. Thirty-six hours after capture the young turned blue and died. Possibly they 
were not sufficiently warm and dry, as they were not covered over as originally found. The 
young ones were preserved in alcohol. After their removal, the mother never ceased search- 
ing for them. She kept pulling the nest apart and tunnelingin and out of the wreckage until 
found dead six hours later in the place where the young had lain. Mother and young were 
given to the Smithsonian Institution, where the identification was made. 

It seems questionable whether these shrews build their own nests, considering that this 
one showed little ability at reconstructing her nest, which was indistinguishable from that 
built by meadow mice.—LAWRENCE KiLuHam, Bethesda, Md. Received May 25, 1960. 


BREEDING OF CRYPTOTIS PARVA IN TEXAS 


\ male, female, and four young Cryptotis parva were taken in Brazos County, Texas, 
on February 25, 1950, from a nest located within 25 yards of the Brazos River on a sand bank 
about thirty feet above the water. Several species of large hardwoods lined the river bank, 
and dense stands of Bermuda grass covered the ground in the immediate area. I overturned 
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a piece of tin about two feet square, exposing the runways and nest. The main tunnel was 
about 18 inches in length and 2} inches in depth. The nest was about one-half inch deeper 
than the tunnels, three inches in diameter, and its sides and bottom were lined with grass. 
The young shrews averaged 48 mm. in total length. 

On March 18, 1950, I collected a blotched king snake, Lampropeltis calligaster, from a 
prairie pasture in Brazos County. Upon evisceration, a slightly digested infant shrew was 
discovered in the snake’s stomach. It was about the same size as the four taken in the nest 
mentioned above, and was identified by Dr. W. B. Davis as Cryptotis parva. On the basis 
of Hamilton’s data (Jour. Mamm., 25: 1-7, 1944), the age of these young shrews was es- 
timated at about two weeks. These records definitely establish the breeding of Cryptotis, 
in this part of its range, at least one month earlier than has heretofore been recorded.— 
Tom Hunt, Department of Wildlife Management, College Station, Texas. Received May 6, 
1950. 

BREEDING OF THE OCELOT IN TEXAS 

Reproductive information on the ocelot (Felis pardalis) in Texas is relatively scarce. 
Bailey (N. A. Fauna 25, 1905) and Seton (Lives of Game Animals, New York, 1925) both 
report the observations of a Mr. Howard Lacey of Kerrville. In 1903, Mr. Lacey wrote that 
he had recovered two kittens, several weeks old, from a cave after killing the mother. This 
occurred in November as did another capture of a female ocelot with two well-developed 
embryos. 

On April 14, 1950, B. O. Thomas caught a female ocelot which contained two fetuses of 
large size. The animal was captured in heavy mesquite brush on the Norias Division of the 
King Ranch, Kenedy County, about 70 miles north of Brownsville, Texas. Ocelots are un- 
common, but not extremely rare in that vicinity. 

The two kittens must have been within a day or two of parturition and displayed the 
well-marked coat pattern of the species. Both were females. Their standard measurements 
in millemeters were 230-55-35-10 and 248-55-33-9. The three specimens mentioned are pre- 
served ir the collection of the Texas Cooperative Wildlife Unit at Texas A & M College. 

The date of this record tends to confirm Seton’s suspicions, based only on the warm 
climate of their usual range, that the young may be born throughout the year.—Grorce 
A. Perrives, B. O. Tuomas Anp Ricwarp B. Davis, Departments of Zoology and Fisheries 
and Wildlife, Michigan State College, East Lansing, Michigan, U. S. Fish and Wildlife Serv- 
ice, Norias, Texas, and Texas Cooperative Wildlife Unit, College Station, Texas. Received 
August 4, 1950. 


A RECORD OF MOOSE SPEED 


While driving along a dirt road in northern Jackson Hole, Wyoming, during July, 1948, 
the writer and a companion, Mr. Norman Negus, encountered a moose calf (Alces americana) 
by the roadside. On each side of the road was a slanting cattle fence about five feet high. 
We had driven by the calf before we noticed it and as we turned around and went back to 
look at it the cow, which had been standing in a willow thicket on the other side of the fence, 
jumped the fence onto the road to join her calf. As we drove nearer, the calf became fright- 
ened and began to run down the road ahead of the car and was joined by the cow. The calf 
tried several times, but was unable in its frightened state, to get through or to clamber 
over the fence. While both of them were in headlong flight the cow leaped over the fence 
several times with no apparent effort. During the chase we clocked the cow at 22 miles per 
hour, and then the calf tired and dropped behind the car and we also passed its mother. 
The pair trotted back down the road. After stopping and taking several photographs we 
left them to their own devices.—James 8S. Finpieyr, 2645 Fairmount Blod., Cleveland 6, Ohio. 
Received July 1, 1950. 


TASMANIAN SPINY ANTEATER WITHSTANDS LOW TEMPERATURE 


While doing field work in Tasmania in late October, 1949, I occasionally observed spiny 
anteaters (echidnas), Tachyglossus setosus, ambling across the highway. Three of them were 
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captured alive and shipped by express to my associate, Henry Wichers, and to P. C. R. 
Boswell, Senior Preparator at the National Museum of Victoria, Melbourne, Australia. 
The specimens arrived on Saturday when it was inconvenient to care for them, so they were 
chloroformed and placed in a deep freeze, to be cared for later. The next Monday the sur- 
prised preparators found that one echidna had recovered and was apparently quite happy. 
The other two were frozen solidly, as was to be expected in a temperature 42 degrees below 
freezing.—ALrrepD M. Battery, Denver Museum of Natural History, Denver, Colorado. Re- 
ceived August 24, 1950. 


A TAME RED FOX CUB 


During part of July, 1948, the writer was engaged in field work at Togwotee Pass, Teton 
County, Wyoming. On July 14, a den of red foxes (Vulpes fulva macroura) was discovered 
on a dirt and rock bank along a dirt road through spruce-fir forest. The den was located at 
night when three young were seen in the automobile headlights. They had evidently just 
left the den and were not afterwards seen to return. Immediately an attempt was launched 





to photograph the young with the use of flash equipment. At first a great deal of stealth 
and cunning was employed, but it soon became evident that one of the cubs was so fearless 
that it was not necessary for the photographer to conceal himself or his apparatus. The next 
day a lure (a dead marmot) was employed to attract the young fox within camera range. 
The marmot was placed at the foot of a short rock slide in the open woods and the camera 
set up a short distance away. The tame pup responded readily to the lure and it soon be- 
ca 





1e necessary to stake it down to keep it from being dragged away. A number of interested 
persons photographed the animal over a period of several days, and the episode culminated 
in the fox becoming so absurdly indifferent to the presence of humans that it would approach 
to within several feet of the photographer, and it had to be driven away, almost forcibly, 
when bulbs and film were being changed to keep it from tearing up the bait 
animal and making off with it 

The young fox appeared to be about half adult size. After the first night only one of its 
den mates was seen, and this one did not seem to have the courage to approach the camera- 
men, although had it done so in the absence of the other the difference would probably not 
have been noticed. One of the young was observed several times when it was not in the 
vicinity of the bait and was not aware of the observer. On one of these occasions it was 
taking a sun bath and on another it was beside a large log playing with something it had 
captured, possibly a toad or mouse. In this play it acted much like a kitten, batting at the 
object with its paws and jumping into the air and landing on it with all four feet at once. 

There were few people in this area and inquiry among the several local residents made it 
plain that the animal in question was not an escaped pet.—James 8. Finp.ey, 2645 Fair- 
mount Blud., Cleveland 6, Ohio. Received July 1, 1956 


UNUSUAL BEHAVIOR OF THE NORWAY RAT 


On June 29, 1950, the Superintendent of Maintenance at the Philadelphia Zoo called my 
tention to some young trees in which the upper branches had been stripped of large areas 
of bark. The damage was severe and he expressed concern that the trees might be killed out- 
right by the animals attacking the 





n. The species involved were weeping willow (Saliz 
babylonica), catalpa (Catalpa bignonioides), and flowering crab (Malus sp.). They are located 
along an artificial ‘‘creek’’ which flows through a series of waterfowl enclosures. The dam- 
aged areas were mostly on the upper surfaces of horizontal branches ranging from four to 
twelve feet above the ground. The bark appeared to have been pulled from the branches in 


r strips rather than chewed off as a beaver does it 





The Philadelphia Zoological Garden, like many other zoos, has much trouble with rats 
nd the above-mentioned waterfowl enclosures were heavily infested. I suspected that rats 
might be responsible for the damage and that they were gathering the bark for nesting ma- 
terial. Rat scats were thickly scattered over the ground under the trees. Schuyler rat traps 
baited with pork rind were wired about six feet above the ground in two willows and one 
crab tree. On July 6, 1950, I found a half-grown female Norway rat (Rattus norvegicus) 
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trapped in the crab tree. It was not pregnant, and the stomach contained Zoo bird food— 
not bark. On July 11 I trapped an adult female Norway rat in a willow tree. It weighed 310 
grams and contained no embryos. There was no indication of recent lactation. The stomach 
held no bark, only zoo food. A large male rat was caught in the same willow tree on July 18. 
Its stomach contents were not examined. 

Hamilton (American Mammals, p. 334, 1939) tells of Norway rats climbing a cherry tree 
to get the fruit, but such arboreal tendencies are more typical of the black rat (Rattus rat- 
tus). The only fruit on the Philadelphia Zoo trees was small, unripe crab apples which 
had not been touched. I do not believe that the baits lured the rats up the trees for it was a 
week before any trap was touched. Although the evidence is entirely circumstantial, I feel 
certain that the “barking’’ was done by Norway rats. However, my supposition that the 
bark was gathered for nesting material is not supported by the three specimens col- 
lected.— FREDERICK A. Umer, Jr., Zoological Society of Philadelphia, Philadelphia, Penn- 
sylvania. Received July 21, 1950. 


A NOTE ON THE BEHAVIOR OF THE CHIMPANZEE 


Among my most interesting experiences with chimps in their native habitat was the ob- 
servation made in Liberia, West Africa, in the dry season of early 1948. I was following a 
troop of approximately fifteen chimps moving hurriedly through dense second growth to- 
wards one of their favorite feeding grounds, an abandoned and thickly overgrown native 
rice patch. To keep up with the chimps it was necessary for me and my native guide to crawl 
on hands and knees for several hundred yards before we finally caught up with the troop 

I had seen many instances where heaps of broken and whole oil palm nuts lay scattered 
about bare surfaced rocks and had been assured by the native that chimps had been eating 
the nuts. When I drew near the troop they were actively engaged feeding, and among other 
sounds I heard a distinct pounding, at first in front of me, not one hundred feet away, and 
then from several other directions. My native guide quickly looked at me with a sly grin 
and remarked, ‘‘Cracking nuts 


It seemed incredible, but there was no mistaking the 
hammering of rock against rock. I started immediately towards the nearest sound, squirm- 
ing along on my stomach, fearful of making the slightest unnatural sound, and hoping that 
the wind would be favorable 

At last, I arrived at the edge of the dark, matted vegetation and glanced along the path 
before me. It was deserted, but I noticed a shell heap twenty-five feet away. I took no 
chances of being discovered as I quickly pushed up a barrier of dried leaves in front of me 
and waited. A moment later an adult male chimp came ambling around a bend, bearing an 
armful of dried palm nuts, supporting himself on his right knuckles. He reached the rock, 
sat down clumsily and proceeded to select a nut. He then picked up a chunk of rock and 
pounded the nut which had been placed on the flat surfaced rock. I watched this procedure 
for several minutes until an alarm note from the rear sent the troop scurrying off.—Harry 
Beatty, Memorial Hospital, New York, N. Y. Received July 23, 1960. 


HABITAT PREFERENCES OF FOUR SPECIES OF MICROTUS 
IN JACKSON HOLE, WYOMING 

During the course of field work at the Jackson Hole Wildlife Park laboratory at Moran, 
Teton County, Wyoming, in the summers of 1948 and 1949, the writer made observations 
upon the preferred habitats of four species of Microtus which occur in this region, and it is 
thought that these might be worth recording. The four species in question are: Microtus 
pennsylvanicus modestus (Baird), Microtus montanus nanus (Merriam), Microtus longicaudus 
mordax (Merriam), and Microtus richardsoni macropus (Merriam). 

The habitats studied in which Microtus occurred were as follows: (1) sage-grass prairie 
on well-drained, gravelly, glacial till which covers wide areas in the floor of Jackson Hole; 
(2) willow-grass-sedge savannah which figures prominently in the hydrosere of the region 
and which, during rainy seasons, is often inundated; (3) wet grass-sedge meadows, also 
partially inundated during rainy weather; (4) a cultivated timothy meadow, well drained 
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and dry; (5) a lush grass-forb meadow, usually adjoining forest and well drained; (6) aspen 
consocies with a ground cover of grass and forbs, well drained and usually on slopes; (7) 
streamside alder-willow swamps; (8) forested, boulder strewn hillside, the haunt of Neotoma 
cinerea (The foregoing eight habitats lay at altitudes just below and above 7000 feet near the 
town of Moran.); (9) streamsides through open, shortgrass, subalpine meadows above 9000 
feet in the Englemann spruce-alpine fir-whitebark pine zone; (10) alpine meadows above 
10,500 feet, located on the high plateaus of the southern fringe of the Absoraka Range north 
of Togwotee Pass in Fremont County, Wyoming. The presence of the four species in these 
ten habitats is indicated by crosses in Table 1. A glance at these data readily shows that 
montanus is, in this region, the most widespread Microtus. 

During 1948 the writer, working with Norman Negus of Oxford, Ohio, operated a number 
of half-acre quadrats in some of these habitats. These trapping units were patterned after 
those recommended by Bole (Sci. Publ. Cleveland Mus. Nat. Hist., 5:15-77, 1939) and were 
run for three night periods. No fixed number of traps was used, but the number was usu- 
ally about 100 or 120 and these were placed in the most suitable trapsites within the 
quadrat. The total yields were used to obtain relative population figures. An indication of 
the relative abundance of three of these voles is given in Table 1 where the total three 


TABLE 1 Presence of Microt X) in each habitat, and average number (in parentheses) 
of animals caught 
oe . ee GRA TIM GRAS ASPEN | ALDER- | FORESTED | SUB — 
onan meesord SEDGE TH FORB | CON- |WILLOW| ROCKY ALPINE | J apow 
SAVANNAH MEADOW|MEADOW MEADOW) SOCIES | SWAMP | HILLSIDE |MEADOW 
No. quadrats aver { 2 l l ] 2 3 
aged 
per ylvani X X X 
6.5) 1) | (2) 
ntan X X xX X X X X X 
5) 5) 1) 14) 6) 3.5) 15.7) 
longicaud X X X 
richardsor X X 


night yields for the quadrats in several habitats are compared (figures in parentheses). 
From this it may be seen that montanus, in addition to being the most widespread, is gen 
erally the most numerous species. However, in two of the three habitats where pennsyl 


vanicus was encountered it outnumbered montanus. The preferred habitat of pennsylvani 
cus is apparently the lush hydrosere communities which montanus inhabits only 
sparingly. M. richardsoni is typically an inhabitant of streamsides in subalpine 


Y 


meadows, but it often follows these streams down to somewhat lower elevations. It is 
absent from the floor of Jackson Hole even where apparently suitable habitat occurs. The 
taking of large numbers in the relatively dry alpine meadows (eight in one quadrat) was 
somewhat surprising. These quadrats were not in the vicinity of running or standing water. 
M. longicaudus was so scarce in 1948-49 that only five were taken despite intensive trap 
ping, and they did not figure in quadrat records. This was of interest to the writer who, in 
1947 at Gothic, Gunnison County, Colorado, had found this species rather common from 
timberline through the spruce-fir forest, in dry Festuca meadows, in aspen stands, and in 
willow-alder hydrosere communities. At this station longicaudus was the most ubiquitous 
vole 

Several generalizations may be drawn from these data pertaining to the Jackson Hole 


region 
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1. Microtus montanus nanus is the most numerous and adaptable species of the four 
under discussion and apparently is somewhat less tolerant of extremely dry or wet habitats 
(i.e., sage and willow-grass-sedge savannah). 

2. Microtus pennsylvanicus modestus is fairly common, but only in moist hydrosere com- 
munities to which it appears largely restricted. 

3. Microtus richardsoni macropus is most numerous along small, open streams in the 
shortgrass subalpine meadows of the Absoraka Range. 

4. Microtus longicaudus mordaz, while rare in 1948-49, occurs in a fairly wide habitat 
range. 

The work herein reported upon was made possible through a grant-in-aid from the Jack- 
son Hole Wildlife Park, Moran, Wyoming.—James 8. Finney, 2645 Fairmount Blvd., 
Cleveland Heights, Ohio. Received June &, 1950 


NEW RECORDS OF MAMMALS FROM JALISCO, MEXICO, 
FROM BARN OWL PELLETS 


Ninety-one owl pellets, taken on January 29, 1949, 21 miles southwest of Guadalajara, 
Jalisco, by J. R. Alcorn, were received recently by the University of Kansas Museum of 
Natural History. On the same date a male barn owl (T'yto alba pratincola), UKMNH no 
28267, which presumably accounted for these pellets, was obtained from a roost directly 
above the place from where the pellets were gathered. The region surrounding the roost 
consists of relatively open grasslands which have been excessively over grazed. Alcorn re- 
ports that the herbaceous cover is so scant that small mammals are exceedingly low in 
numbers and that intensive trapping with mouse traps produced only small catches. 


TaBLE 1.—Vertebrates found in barn owl pellets, Jalisco, Mexico 


SPECIES OCCURRENCE TOTAL NO. OF PER CENT OF 

IN PELLETS INDIVIDUALS OCCURRENCE 
Cryptotis pergracilis 18 17 6.8 
Notiosorez cra wfordi 2 3 ie 
Citellus mezicanus l ] 4 
Liomys irroratus 25 28 11.2 
Perognathus flavus 36 38 15.2 
Reithrodontomys fult escens ] ] 4 
Baiomys taylori 36 40 16.0 
Peromyscus maniculatus 56 SO 32.0 
Oryzomys couesi 2 Zz 8 
Sigmodon hispidus 19 17 6.8 
Neotoma ferruginea l ] 4 
Unidentified birds 24 22 8.8 
Totals 250 100.0 


Identification of the mammals was made by examination of crania and lower jaws which 
were taken from the pellets. The availability of a collection of mammals from the immediate 
vicinity of the owl roost was of great assistance in identifying the mammals to species and 
subspecies. The number of occurrences of mammals in the pellets was based upon the number 
of crania and lower jaws present 

temains representing 250 vertebrates (228 mammals and 22 birds) were found in the 91 
owl pellets, indicating an average occurrence of approximately 2.7 individuals per pellet. 
No invertebrates were found. The remains of 228 mammals were found to belong to 11 genera 
in the following families: Soricidae, 20 (8.8 per cent); Sciuridae, 1 (0.4 per cent); Hetero- 
myidae, 66 (29.0 per cent); Cricetidae, 141 (61.8 per cent 


As shown in Table 1, Peromyscus maniculatus was the most numerous mammal found; 
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remains of this species included 32.0 per cent of the total number of vertebrates. Baiomys 
taylori, Perognathus flavus, and Liomys irroratus were next in abundance in the order named. 

Of special importance was the finding of three skulls of Notiosorez in the pellets. In com- 
parison with published descriptions, these skulls are referred to the species N. crawfordi. 
Previous to this, the most southern record for this species was Mazatlan, Sinaloa (see 
Fisher, Jour. Mamm., 22: 265-266, 1941). Notiosorexr crawfordi evotis (Coues) was named 
from Mazatlan and is known only from that locality. Alcorn took one adult male N. craw- 
fordi (UKMNH no. 33318) near the ow] roost at 13 miles south and 15 miles west of Guada- 
lajara on May 28, 1949. 

The finding of a large number of individuals of Perognathus flavus in the owl pellets is 
noteworthy. This find extends the range of this species west and south in Jalisco. Alcorn 
obtained only a small series by trapping in this general area. These are referred to P. flavus 
mezicanus.—JOHN W. TWENTE AND Ro.uin H. Baker, Museum of Natural History, Uni- 
versity of Kansas, Lawrence, Kansas. Received June 2, 1960. 


NOTES ON THE RICE RAT IN NEW JERSEY AND PENNSYLVANIA 


Comparatively little information has been added to our knowledge of the rice rat (Ory- 
zomys palustris) in New Jersey and Pennsylvania since Samuel N. Rhoads published his 
“Mammals of Pennsylvania and New Jersey”’ in 1903. At that time he limited it to ‘“‘the 
tidewater lands of Delaware Bay”’ and listed three stations where the rodent had been col- 
lected in New Jersey: (1) Dr. Richard Harlan’s vague type locality of ‘‘‘Fast Land’ in the 
vicinity of Salem,’’ Salem County; (2) the salt marshes of Cedar Creek near Cedarville, 
Cumberland County, where the rice rat was rediscovered in 1898 by Henry W. Warrington; 
and (3) the brackish marshes of Cohansey Creek near Greenwich, Cumberland County, 
where Rhoads collected them. He listed Bayside and Newtown (Newport), Cumberland 
County, from hearsay reports of muskrat trappers, but no specimens were secured from 
those places 

To the above list I wish to add two localities that considerably extend the known range 
of Oryzomys in southern New Jersey. A barn owl pellet collected for me by Mrs. William 
Lukens in the salt marshes at Fortescue, Cumberland County, on March 26, 1949, contained 
the skull of a young adult rice rat. It also contained the skulls and bones of three meadow 
voles (Microtus p. pennsylvanicus). On September 22, 1946, two members of the Delaware 
Valley Ornithological Club, Edward Manners and Richard F. Miller, found a small rat 
dead on a railroad embankment in the salt marshes at Cape May, Cape May County, New 
Jersey. They realized that it was something unusual and brought it to me for identification. 
It proved to be an immature female rice rat. Since I am aware that Oryzomys is frequently 
confused with the young Norway rat, I carefully checked the tooth pattern and plantar 
tubercles as well as the general external appearance. This locality, just back of the town of 
Cape May, near Cape Island Creek, carries the range of the rice rat to the ocean side of the 
state. It may occur even farther north in the ocean marshes which extend to the head of 
3arnegat Bay 90 miles to the north, despite the fact that Rhoads failed to get it at Tuckahoe 
or Tuckerton. Dr. Witmer Stone, an excellent mammalogist, missed it completely during 
his many years of summer residence at Cape May. In my experience it is not an easy animal 
to trap 

Rhoads stated in 1903 that Oryzomys did not occur in Pennsylvania. Since then Gilmore 
has recorded it from Indian sites at Martin, Fayette County, and Fort Hill, Somerset 
County, in southwestern Pennsylvania (Jour. Mamm., 27: 227-234, 1946). These specimens 
are not thought to be more than 500 years old. Despite Gilmore’s statement that the rice 
rat occurs in brackish-water swamps of eastern Pennsylvania, I am aware of no records 
backed by specimens. Since it is found in the Delaware River marshes of the state of Dela- 
ware (Schantz, Jour. Mamm., 24: 103-104, 1943; Ulmer, Jour. Mamm., 25: 411, 1944), the 
most logical place to look for it in eastern Pennsylvania would be the Tinicum Marshes of 
Delaware and Philadelphia counties. During the past fifteen years I have tried to obtain 
evidence of its presence there by means of trapping and the examination of the pellets of 
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barn owls and short-eared owls, but without success. This, of course, does not mean that 
it did not occur there previously. The character of those marshes has been vastly changed 
in recent years by human activities, especially draining, dredging, and pollution. 

In view of this, I believe that the following excellent field observations by Richard F. 
Miller, of the Delaware Valley Ornithological Club, are worth recording. “‘June 11, 1916. 
Tinicum, Delaware County, Pa. Startled five apparently full-grown marsh rats from a 
grebe-like nest (a deserted Virginia rail’s nest, enlarged and roofed over) when I reached 
down and opened it, expecting to find a set of pied-billed grebe’s eggs in it! They scrambled 
quickly out and disappeared into the water before I, amazed at finding rats in the nest, 
ever thought of trying to capture one. The nest was built upon water twelve inches deep, 
in the edge of a patch of cattails five feet high, along a ditch in a meadow full of tussocks 
and rushes (Scirpus), near Darby Creek dike and not far from Long Hook Creek. The nest, 
composed entirely of tule (Typha) blades with the finer ones inside, was eight inches wide 
and four inches deep inside. It was almost globular in shape and at least twelve inches in 
diameter. I do not know where the entrance was, probably in the side. It was within several 
feet of a least bittern’s nest containing four eggs.’’ Mr. Miller has also told me that, ‘In 
1917, during World War I, the Tinicum Marshes were drained to control mosquitoes, but 
they reverted back again to marshes in several years through neglect to keep the sluices 
open.’”’—FREDERICK A. ULMER, JR., Academy of Natural Sciences of Philadelphia, Phila- 
delphia, Pa. Received July 28, 1950. 


THE MEADOW JUMPING MOUSE IN SOUTHERN ILLINOIS 


Records of the meadow jumping mouse (Zapus hudsonius) in Southern Illinois are rare. 
Necker and Hatfield (Chicago Acad. Sci., 6: 56, 1941) list only one occurrence for the region 
known as little Egypt or the Southern third of the state. This specimen which is in the 
Museum of Natural and Social Sciences of Southern Illinois University is from Jackson 
County and was collected July 5, 1940. 

The authors have the following records to add to the previously existing one: One young 
male was taken in the fence rows on the Southern Illinois University farm May 30, 1943 
Two additional adult males were taken by trapping from along fence rows in typical farm 
land in Perry County, near Pyatt, Illinois, April 26, 1948. 

Several unauthenticated records seem to indicate that this species is more abundant in 
Southern Illinois than has been generally believed. Study skins of these three specimens 
are in the collections of the authors —WILLARD M. GeRsBACHER AND JULIUS R. Swayne, 
Department of Zoology, Southern Illinois University, Carbondale, Illinois. Received June 26, 
1950. 


A TECHNIQUE FOR CONTINUOUS RECORDING OF SUBCUTANEOUS 
TEMPERATURES OF WILD MICE 


It is often advantageous to secure continuous recordings of body temperatures of mice 
and other small mammals in connection with physiological experiments. The advantage of 
a continuous series of recordings is that true standard or basal temperatures may be ob- 
tained, as well as the entire range of temperatures under varying conditions of activity. 
The usual methods of taking body temperatures involve handling of the animal, causing 
rises in body temperature due to excitement and struggling. Such temperature changes may 
be considerable (Britton and Kline, Amer. Jour. Physiol., 125: 730-734, 1939; Kendeigh 
Jour. Mamm., 26: 86-87, 1945 

Different workers have attempted to obtain continuous recordings of body temperature 
of small mammals with varying degrees of success (Burbank and Young, Jour. Physiol., 
82: 459-467, 1934; Crozier, Pincus and Renshaw, Jour. Gen. Physiol., 18: 491-497, 1935). A 
recent method (Vernet and Metcalf, Science, 107: 655-656, 1948) in which a thread thermo- 
couple was passed through the subcutaneous tissue around the anterior thoracic region was 
found to be successful in obtaining continuous records of subcutaneous temperatures in 
laboratory mice 
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None of the previously described methods has been found applicable to wild mice. Since 
wild mice are not as docile as laboratory mice, any permanently attached device which is 
at all cumbersome or which is placed on some part of the body which can be reached by the 
mouth or legs will quickly be chewed or scratched out. 

In experiments designed to obtain a continuous series of subcutaneous temperatures of 
wild white-footed mice (Peromyscus leucopus noveboracensis), the following method was found 
to be satisfactory. Small copper and constantan silk-insulated wires of about six inches in 
length were coated thinly with collodion and were then twisted together for a distance of 
about two and one-half inches and were again coated with collodion except at the thermo- 
couple junction. The mouse was anaesthetized, and a very tiny incision made in the dorsal 
neck region just posterior to the ears. The thermocouple was then inserted beneath the skin 
of the back and secured in place by a single suture. A small round fiber disc was passed 
over the thermocouple wires and fastened to the fur over the incision by means of collodion. 
Small cylindrical glass beads were threaded above the fiber disc for a distance of one-half 
inch and coated over with collodion to provide additional protection from scratching by 
the animal. With the thermocouple in this position the animal could not remove it with 
either fore or hind feet and was unable to reach it with its teeth. Upon completion of the 
operation, the whole attachment projects somewhat like a miniature antenna from the 
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Fic. 1—Thermocouple attachment for recording subcutaneous temperatures of wild 
mice 


head of the animal and is tolerated with a minimum of discomfort (Fig. 1). The free leads 
of the thermocouple may then be connected with a self-recording potentiometer for con- 
tinuous recording or with a portable indicator potentiometer for individual readings.— 
Joun A. SEALANDER. Department of Zoology, University of Arkansas, Fayetteville. Received 
July 22, 1950. 


FIELD METHODS FOR COLLECTING MAMMAL ECTOPARASITES 


The methods described here were developed to meet the requirements of field workers 
who have the opportunity or the need to save specimens of ectoparasites, but must do so 
with a minimum of time and special equipment. These techniques were developed in co- 
operation with Dr. George E. Wallace, Associate Curator of Insects and Spiders at Car- 
negie Museum, and were used in the field by the writer and other members of the Survey of 
Pennsylvania Mammals, since 1946. (Pittman-Robertson Project 20-R, Federal Aid in 
Wildlife Restoration 

Most of the smaller mammals were taken in ordinary snapback traps, and as they were 
removed from the traps, they were placed in separate paper bags. For the small mammals 
ordinary waxed sandwich bags were used, and for the larger animals waxed garbage bags 
proved satisfactory. Both of these are easily obtained. Approximately one teaspoonful of 
paradichlorobenzene crystals was put in the bag with the mammal. In about twenty minutes 
the mammal was removed, leaving ticks and fleas in the paper bag. The bag was then given 
a catalogue number and sent to the Section of Insects and Spiders, Carnegie Museum, 
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Pittsburgh, Pennsylvania, where the parasites were removed and transferred to alcohol 
for preservation and study. 

It has been our experience that this procedure permits the recovery of most of the fleas 
and ticks, and some of the lice, but very few mites. When it was desired to obtain a higher 
recovery of lice and mites, the mammal, after it was removed from the paper bag, was 
brushed over a piece of plain paper and the brushings placed in a vial of 80 per cent alcohol. 
This vial was then given the same number as the paper bag so that both lots were identified 
as coming from the same host. These brushings have yielded small lice, mites, and the early 
stages of ticks that would not otherwise be collected in the field without special equipment. 
We found that lice and seed ticks could be brushed out of the fur of larger animals (rabbits 
and larger) if, after the animal was skinned, paradichlorobenzene was dusted into the fur 
and the pelt rolled up for approximately twenty minutes. 

We observed that many fleas will remain in the fur after the mammal has become cold. 
This is especially true when the air temperature is much lower than normal body tempera- 
ture, or when the outer fur is wet. At such times the fleas do not start to leave the fur until 
the host is moved. 

In the fur sheds we visited, we noticed that whenever a cold animal was brought into a 
warm room, seed ticks and fur mites migrated out to the tips of the hairs. We took advantage 
of this by thoroughly brushing such animals over a newspaper. The resulting collection of 
fine debris and parasites was then emptied into a sandwich bag and the bag labelled. Later, 
the contents of the bags were transferred to vials of alcohol and properly labelled. Where 
the parasite had caused damage to all or part of the pelt, this was noted. 

To collect mange mites (Sarcoptidae) from dry pelts or dead animals the following 
method proved to be most satisfactory for field work since it too required a minimum of 
equipment and permitted recovery of mites from either dried pelts or fresh specimens. 
Mangy portions of the pelt were removed and pinned out to dry. When they were thor- 
oughly dry, they were stored in waxed paper sandwich bags together with the necessary 
data 

To obtain the mites from these specimens, or from fresh material, small strips or pieces 
one to two inches long were cut from the sample, placed in a quart jar or wide mouthed 
bottle of water to which one tablespoonful of Dreft had been added. These pieces were 
soaked until the skin was soft. (Other detergents should work as well or better, but Dreft 
was found to be the most satisfactory of those that are generally available.) Sometimes 
soaking was necessary for several hours or over night in the case of thick, hard specimens. 
After the skin was softened, the infected areas were scraped and shaken thoroughly to re- 
move all loose material. The pieces of skin were removed and the suspended material in the 
water permitted to settle. The dirty water was decanted off and clean water added. The 
first settling takes longer as the water is usually quite dirty and the mites settle slowly, 
but in the second or third washings, the mites and fine particles of dirt settle out more 
rapidly 

If it is desired, the sediment can be examined immediately with a microscope, and the 
mites removed, or the sediment can be preserved in alcohol or formalin, and the mites 
removed later 

By using this method, large numbers of Sarcoptes scabiei have been recovered from fox 
pelts (Vulpes) that were a year old at the time they were examined. 

Another method especially suited to removing mange mites from skin samples is de- 
scribed by Hopkins (Proc. Zool. Soc. London, 119, pt. 2: 387-604, 1949). This method con- 
sists of placing the skin sample in a 5 per cent solution of sodium hydroxide until the hair 
and skin dissolve; then the mites may be obtained by filtering, or by washing and decanting. 
The author recommends this procedure where it is not necessary to preserve the skin 
Although we have used it to collect mange mites, it should be especially useful in collecting 
bird lice and mites which are often difficult to remove from feathers. 

Fly larvae from warbles (Cuterebra) were preserved by dropping them into 80 per cent 
alcohol or 10 per cent formalin. When time and facilities permit, it is better to drop the lar- 
vae into water that is almost boiling, and then let the water cool before transferring the 
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larvae to alcohol or formalin. When killed in hot water, the larvae die extended, thus facili- 
tating the examination of the structures necessary to identify them. 

The label with each lot of parasites should include the name of the host, the locality 
where it was found, the date collected, and the name of the collector. Any additional obser- 
vations about the parasite or its effect on the host should be included. 

For special studies, when it is desired to handle ectoparasites alive, either for shipment 
or to rear them, the following papers will be found useful: James, Maurice T., The flies 
that cause myiasis in man. Miscl. Publ. 631, U.S. Dpt. of Agric., Sept., 1947, Washington, 
D.C. (This paper has a section ‘“Technique for rearing, preserving, and shipping flies and 
fly larvae,’’ pp. 25-30) and Farrell, Charles E., and G. W. Wharion. A successful method of 
shipping larval trombiculids (chiggers). Jour. Parasit., 34, (1), Feb. 1948.—Neri D. Ricu- 


MOND, Pennsylvania Game Commission, Harrisburg, Pa. Received February 24, 1950. 


4 PRACTICAL METHOD FOR MOUNTING THE BACULA OF SMALL MAMMALS 


Several papers have appeared in the past few years pointing out that the baculum is a 
useful anatomical structure for clarifying the relationships of groups of mammals whose 
taxonomic affinities are questionable. Stimulated by these works, a number of individuals 
established collections of bacula. Most of these bacula were obtained from animals pre- 
served in alcohol or from dried study skins on which the sheaths of the bacula had been 
everted and allowed to remain. The minute size of the baculum of a small mammal almost 
necessitated mounting it on a glass slide or placing it in a vial; consequently these collec- 
tions, for the most part, have been kept separate from collections of skins and skulls. Upon 
the suggestion of Professor E. Raymond Hall, I developed a means of conveniently housing 
the baculum in the same vial that contained the skull. 

Many specimens were obtained by me from dried study skins on which the collectors 


1ad made no conscious attempt to preserve the bacula. From study skins of male Eutamias 


I 
and Reithrodontomys a small area of skin was cut from around the venter and bacula were 
recovered from 40 per cent of them. As many as 20 samples were processed at a time. This 
was done by drilling 80 holes in a board, 2 inches thick, 12 inches wide and 24 inches long. 
The holes were arranged in rows of 20 each and a vial was placed in each hole. The vials of 
each row contained a portion of one of the four solutions which were used. The samples were 
processed by using a modification of a method for staining skeletons of cleared embryos, 
as developed by Dawson (Stain Technology, 1:123-124, 1926) and Lipman (Stain Technol- 
ogy, 10:61-63, 1935), as follows: Each sample was placed into four successive solutions and 
allowed to remain overnight in each solution. The solutions, in order of usage, were: (1) 
distilled water; (2) one part of alizarin red S to 10,000 parts of 2 per cent KOH; (3) 80 per 
cent glycerin and (4) 100 per cent glycerin. The bacula were dissected out upon removal 
from the alizarin solution (the second solution in order of usage). 


Plexiglass, #4, inch thick, was cut into squares } inch on a side. Rings of sheet plastic 


(cellulose acetate), #y inch thick, ? inch in outside diameter, and 3 inch in inside diameter, 
were cut. Standard coverglasses, } inch on a side, were obtained. The museum catalogue 
number was scratched with a sharp-pointed instrument on the plastic rings and the graph- 
ite of a lead pencil was rubbed in these scratches. A plastic ring was secured to the square 
of plexiglass with balsam. The baculum was then placed in the thus formed depression and 
covered with balsam and a coverglass. Since the smaller of the two sizes of glass vials usually 
used in museums to house skulls of mammals has an inside diameter of } inch, the mounted 
baculum conveniently fits in a skull vial—Jonn A. Wuite. Museum of Natural History, 


University of Kansas, Lawrence, Kansas. Received August 28, 1950 


THE TECHNICAL NAMES OF THE FALLOW DEER AND THE VIRGINIA DEER 

With reference to a note on this subject by Hershkovitz (Jour. Mamm. 30: 94, 1949), 
I owe him an apology for having misled him. The International Commission on Zoological 
Nomenclature, in Paris, in July 1948, did not validate Dama for the fallow deer. What they 
did was 


(a) to declare Dama virginiana Zimmermann, 1780, available for the Virginia deer. 
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(b) to take note of the representations received as to the confusion to be expected if the 
generic name Dama were now to be transferred from the European fallow deer to the Ameri- 
ean Virginia deer. 

(c) to invite the Secretary to the Commission, by means of notice in the Bulletin of 
Zoological Nomenclature and otherwise, to obtain as rapidly as possible the views of in- 
terested specialists on the question whether they would like the Commission to use their 
plenary powers to prevent the transfer mentioned in (b). 

(d) to recommend specialists to refrain from transferring the generic name Dama from 
the fallow deer of Europe to the Virginia deer of America, pending the outcome of (c). (Bull. 
Zool. Nomencl. 1950, 4: 551, refers). 

Seeing that it rests with us whether an irritating and confusing transfer is to take place, 
or whether we continue to use the names Dama and Odocoileus in their well-established 
meanings, I have sent the following request to the Secretary of the International Com- 
mission on Zoological Nomenclature, 28 Park Village East, Regent’s Park, London, N.W. 
1, England, and ask colleagues to write a line in support. I gather that all that is necessary 
is to refer to this notice and express concurrence 

Ir is REQUESTED THAT THE INTERNATIONAL COMMISSION ON ZOOLOGICAL NOMENCLATURE 
SHALL 

(1) use its plenary powers: 
(a) to validate the generic name Dama Frisch, 1775 (Natur-syst. vierf. Thiere: 
3); 
(b) to designate Cervus dama Linnaeus, 1758 (Syst. Nat. (ed. 10) 1: 67), as the 
type species of the foregoing genus; 
(2) place the under-mentioned generic names on the Official List of Generic Names 
in Zoology: 
(a) Dama Frisch, 1775, as validated under (1) (a) above (type species, by desig- 
nation under the plenary powers under (1) (b) above: Cervus dama Linnaeus, 
1758) (gender of generic name: feminine 
(b) Odocoileus Rafinesque, 1832 (Atlantic J. 1(3): 109) (type species, by mono- 
typy: Odocoileus speleus Rafinesque, 1832, Atlantic J. 1(3): 109) (gender 
of generic name: masculine) ; 
(3) place the under-mentioned trivial names on the Official List of Specific Trivial 
Names in Zoology: 





(a) dama Linnaeus, 1758 (as published in the binominal combination Cervus 
dama 

(b) virginiana Zimmermann, 1780 (Geograph. Gesch. 2: 129) (as published in the 
binominal combination Dama virginiana 

(c) speleus Rafinesque, 1832 (Atlantic J. 1(3): 109) (as published in the binominal 
combination Odocoileus speleus). 

T. C. 8. Morrison-Scort, British Museum (Natural History), Cromwell Road, London: 
S.W.7. Received October 23, 1950 


THE NOMENCLATURE OF CANIS ANTARCTICUS 


tecently Iredale (Proc. Roy. Zool. Soc. New South Wales, Sept., pp. 35-36, 1947) has 
shown the earliest name of the dingo to be Canis antarcticus Kerr, 1792, replacing the well- 
known Canis dingo Meyer, 1793. This is a doubly unfortunate situation, since Kerr’s C. 
antarticus (sic) causes Canis antarcticus Shaw, 1832, the commonly used name for the Falk 
land Island wolf, to fall as a homonym. This is a case where a fiat ruling by the Interna- 
tional Commission on Zoological Nomenclature would be beneficial.—G. H. H. Tate, 
American Museum of Natural History. Received August 23, 1950. 


A SUBSTITUTE NAME FOR TAXIDEA TAXUS NEVADENSIS SCHANTZ 


I am indebted to Dr. E. Raymond Hall for bringing to my attention the fact that Taz- 
idea taxus nevadensis Schantz (Jour. Mamm., 30: 304, August 20, 1949) was preoccupied by 
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fossil badger originally named Tazidec nevadensis Butterworth (Univ. Calif. Publ., Bull. 
Dept. Geol., vol. 10, pp. 21-24, October 3, 1916), from Thousand Creek Pliocene, northern 
Nevada 

I shall name the recent badger from the White Sage Flat, Desert Game Range, Nevada, 
Taxidea taxus halli for E. Raymond Hall, who made a monumental contribution to mam 
malogy by publishing “Mammals of Nevada.”—Vio.ta 8. Scuantz, Fish and Wildlife Sert 
ce, U. S. Department of the Interior, Washington, D. C. Received November 17, 1950 





REVIEWS 


O’Neil, Ted. Toe Muskrat 1N THE Louisiana CoasTaL MARSHES; A STUDY OF THE 
ECOLOGICAL, GEOLOGICAL, BroLoGicaL, TrpAL, AND CiimatTic Facrors GOVERNING THE 
PRODUCTION AND MANAGEMENT OF THE Muskrat Inpustry In Lovurstana. New Orleans: 
Louisiana Department of Wild Life and Fisheries, Pp. xii + 152, 61 figs., 1949. Price $3.00. 

This book was written in semi-popular style in order that it might be useful to marsh 
operators and biologists, alike. Its scope is indicated by the subtitle and, in keeping with 
the defined objectives of a five-year (1940-45) Federal Aid Project, includes little indeed 
that does not have an obvious bearing on the practical management of a fur resource in the 
Gulf Coast region. 

The outstanding contribution of the study is—and was meant to be—its discussion of the 
origin and successions of coastal marshes of southern Louisiana and of the tremendous im- 
portance of ‘‘three-cornered grass,”’ Scirpus olneyi, in the ecology of the Louisiana muskrat, 


Ondatra zibethica rivalicia. This plant not only is instrumental in building up some of the 





highest muskrat densities to be found on earth but also tends, in turn, to be ruinously ex 
ploited by the overpopulations built up. From the author’s introduction 


‘Prior to and during the early stages of this study it was the general consensus of laymen 





and even that of many trained biologists that the annual catch of six to ten million muskrats 
was rapidly depleting the fur resources of the State. . . .As aresult of this study, however, 
it is now known that the general muskrat picture on the Gulf Coast is one of overpopulation 
ind its resulting damaging effects, rather than the previously assumed under-population. 
The muskrat’s reproductive capacity and ability to evade traps is still far ahead of man’s 
under-estimated opinion of him. Not until the marshes are more rigidly supervised by men 
who have learned from actual experience will the crop be sufficiently harvested to the 
point of preventing overpopulation 

\ reader attempting to compare the life history and ecology of the Louisiana muskrat 
with that of northern subspecies will find the book highly informative in many ways, though 
hardly at all, or not at all, in many others. It does appear that rivalicia may differ rather 
surprisingly from most of the other subspecies of muskrats (particularly from zibethica, 
or what southerners call the northern muskrat) in behavior and physiology; the apparent 
= 


£ 





sater psychological tolerance of rivalicia to crowding in choice environment, the drowning 
of rivalicia under ice, the stated inability of young rivalicia to take care of themselves when 
swimming about lodges in deep water marshes, the breeding of the subspecies at very early 
ages, in these and other respects are certain of the differences exemplified 

The conclusion that the muskrat populations of the Gulf Coast marshes are a quite recent 
phenomenon may startle people who are familiar with the long histories of famous muskrat 
marshes elsewhere, and one may wonder just where well-differentiated rivalicia lived a 
century ago, when seemingly nobody knew of muskrats in the habitat that now teems with 
them 

As management measures, in addition to closer trapping of populations showing signs of 
becoming overabundant, Mr. O’Neil recommends controlled burning of marshy growths in 
fall and winter to promote the Scirpus olneyi subclimax, supplemented by engineering mani- 
pulation of ditches, dams, etc., as required. He quotes an unnamed trapper who “‘once 
summed up the entire problem of management in a few words, Produce a good 
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three-cornered grass marsh, then fight like hell trying to keep the ‘rats from eating it 
o# 


up’.’”’—Paut L. Errineron. 


Methuen’s Monographs on Biological Subjects. General Editors: G. R. de Beer and 
Michael Abercrombie. John Wiley and Sons, Inc., 440 Fourth Ave.. New York 16. Price 
$1.25 each. Three of these monographs, now being published in the United States, should be 
of interest to mammalogists. 

Tue Eco.ocy or AnimALs by Charles Elton, 97 pp., is an informative account of ecology, 
written in a style that is understandable even by the undergraduate student. It is devoid of 
complicated phraseology and terminology so prevalent in modern ecological writings. 

THe CLAssIFICATION OF ANIMALS by W. T. Calman, 54 pp., is a readable little book in 
which the importance of systematic zoology is ably and simply told. The reviewer recom- 
mends this book as outside reading for graduate students in Zoology. Also, many of the 
“Laboratory Zoologists” would probably be more sympathetic toward the taxonomist if 
they were to read its pages 

MENDELISM AND Evo.ution by E. B. Ford, 122 pp., summarizes the fundamentals of 
Mendelian genetics and discusses its application to evolutionary problems in Nature. 

The above three books, all small, but packed with good information, are handy refer- 
ences to have on the shelves, particularly for those who are engaged in graduate instruction 
in zoology at our universities and colleges. The modest price of $1.25 each, in these times, 
should encourage a wide distribution.—Wi1Lu1am H. Burr 
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of DDD and DDT following oral 
Exp. Biol. Med., Utica, vol. 72, no. 2, pp. 357-360. November, 1949 


1 atlas of cat anatomy. Univ. Chicago Press, 


administration to dogs and rats. Proc. Soc. 


Fiescu, Peter. The role of copper in mammalian pigmentation. Proc. Soc. Exp. Biol. 
Med., Utica, vol. 70, no. 1, pp. 79-83. January, 1949 

Fiescu, Peter. Inhibitory action of extracts of mammalian skin on pigment formation. 
Proc. Soc. Exp. Biol. Med., Utica, vol. 70, no. 1, pp. 136-140. January, 1949. 

ForMAN, Caro.tyn, EvizaBeTH MERTENS, MILTON GrauB, AND WILLIAM Euricu. Blood 
histamine, leukocytes and platelets in experimental serum disease in rabbits. 
Proc. Soc. Exp. Biol. Med., Utica, vol. 72, no. 2, pp. 489-443, November, 1949. 

FrRaNTZ, MATHELLA J., AND ARTHUR KirscHspauM. Development of adrenal cortical aden- 
omas in ovariectomized mice injected with “physiologic” doses of sex hormone. 
Proc. Soc. Exp. Biol. Med., Utica, vol. 72, no. 2, pp. 282-283. November, 1949. 

FREEMAN, Reino 8. Notes on the morphology and life cycle of the genus Monecocestus 
Beddard, 1914, from the porcupine. Jour. Parasitol., Lancaster, vol. 35, no. 6, 
pp. 605-612. December, 1949 

Gitson, Saut B. Studies on proteinuria in the rat. Proc. Soc. Exp. Biol. Med., Utica, 
vol. 72, no. 3, pp. 608-613. December, 1949 

GREENBERG, Joste. Mink ranching by modern methods. Amer. Fur Breeder, Duluth, 
vol. 23, no. 2, pp. 11-12, 33, illus. August, 1950. 

GrinceMan, N. T. Record keeping for laboratory animals. Jour. Hyg., Cambridge, vol. 
47, no. 2, pp. 197-201. June, 1949. 

Grirrin, Donatp R. Measurements of the ultrasonic cries of bats. Jour. Acoustical Soc. 
Amer., New York, vol. 22, no. 2, pp. 247-255, figs. 13. March, 1950. 
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Grirrin, Donatp R. The navigation of bats. Scientific American, New York, vol. 183 
no. 2, pp. 52-55, illus. August, 1950. 

Gruet, M., anp Y. Durour. Etude sur les chauves-souris troglodytes du Maine-et- 
Loire (suite et fin). Mammalia, Paris, vol. 13, no. 4, pp. 138-143. December, 
1949. 

GuENTHER, STaNLEY E. Nutria. Washington State Game Bull., Seattle, vol. 2, no. 1, 
p. 5, illus. January, 1950. (Established in Washington) 

Haui, E. Raymonp. Speciation in American weasels (Genus Mus’ela). XIII* Congrés 
Internat. Zool. Paris du 21 au 27 Juillet 1948, 5° sect. B, communications, pp. 
404-405. 1949. 

Hamitton, A.G. The occurrence and morphology of Coenurus serialis in rabbits. Parasi- 
tology, Cambridge, vol. 40, nos. 1-2, pp. 46-49, pls. 1-4. January, 1950. 

HANDLER, PHILIP, AND FREDERICK BeRNHEIM. Choline deficiency in the hamster. Proc. 
Soc. Exp. Biol. Med., Utica, vol. 72, no. 3, pp. 569-571. December, 1949. 

Hanptey, C.O. Breeding habits and breeding potentials of West Virginia mammals. 
West Virginia Conserv., Charleston, vol. 13, no. 11, pp. 17. February, 1950. 

Hayman, R. W. Two new African squirrels. Ann. & Mag. Nat. Hist., London, ser. 12 
vol. 3, no. 27, pp. 262-264. March, 1950. (New: Heliosciurus (Athosciur 
cooperi, Parazerus vincenti 


us) 


Hayman, R. W., anp D. L. Harrison. Notes on some mammals newly recorded from 
Arabia. Ann. & Mag. Nat. Hist., London, ser. 12, vol. 3, no. 29, pp. 417-419 
May, 1950. 

HELLYEL, Davin. Is bounty system a national force? Louisiana Conservationist, New 
Orleans, vol 2, no. 5, pp. 18-19. January, 1950 

Herre, Wor. Tierreste aus steinzeitlichen Fundstellen des Satrupholmer Moores in 
Schleswig-Holstein. Schrift. Naturwiss. Ver. Schleswig.-Holstein, vol. 24, no. 
1, pp. 53-58. 1949. 

HersHKOvITz, Puitip. Mammals of northern Colombia. Preliminary report No. 6: Rab- 
bits (Leporidae), with notes on the classification of the South American forms 
Proc. U. 8. Nat. Mus., Washington, vol. 100, no. 3265, pp. 327-375, illus. May 
26, 1950. (New: Paludilagus, Sylvilagus brasiliensis sanctaemartae, S.b. peruanus) 

HeYMANN, WALTER, AND MiLena SaLenAR. Blood pressure in the rat. Proc. Soc. Exp. 
Biol. Med., Utica, vol. 72, no. 1, pp. 191-192. October, 1949. 

Hipsarp, CtaupeE W. Mammals of the Rexroad formation from Fox Canyon, Kansas 
Contrib. Mus. Paleont. Univ. Michigan, Ann Arbor, vol. 8, no. 6, pp. 113-192, 
figs. 23, pls. 5. June 29, 1950. (New: Paracryptotis, P. rer, Megasorex, Notiosorez 
jacksoni, Lasiurus fossilis, Perognathus rezroadensis, Bassaricus rerroadensis, 
Mustela rezroadensis, "uisnictis, B. meadensis 

Hresarp, CLaupEe W., AND KENDALL A. Keenmon. New evidence of the Lower Miocene 
age of the Blacktail Deer Creek formation in Montana. Contrib. Mus. Paleont. 
Univ. Michigan, Ann Arbor, vol. 8, no. 7, pp. 193-204, figs. 3, map 1. July 28, 
1950. (New: Gregorymys montanensis) 

Hicutower, A. A. [Review of] The voice of the coyote, by J. Frank Dobie. California 

hi BY Fish & Game, San Francisco, vol. 36, no. 2, p. 168. April, 1950. 

Hitt, Ropert M., ano Entp K. Rutiepee. Effects of injection of large molecular and 
particulate substances on body-temperature of rats. Proc. Soc. Exp. Biol. Med., 
Utica, vol. 72, no. 2, pp. 310-315. November, 1949. 

HorrMEIstTerR, Donatp F. The weasels and skunks of Illinois. Illinois Wildlife, Cham- 
paign, vol. 5, no. 2, p. 10, illus. March, 1950. 

HorrMeister, Donatp F., anp Sapako Hayase. The wolves and coyotes of Illinois 
Illinois Wildlife, Champaign, vol. 4, no. 2, pp. 4-5, illus. March, 1949. 

Hooier, D. A. Observations on a calvarium of Equus sivalensis Falconer et Cautley 
from the Siwaliks of the Punjab, with craniometrical notes on recent Equidae. 
Archiv. Neerlandaises Zool., Leiden, vol. 8, livr. 3, pp. 243-266, figs. 2, pl. 9. 
1949 
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Hoorser, D. A. Mammalian evolution in the Quaternary of southern and eastern Asia. 
Evolution, Lancaster, vol. 3, no. 2, pp. 125-128. June, 1949. 

Hoorer,D.A. The fossil Hippopotamidae of Asia, with notes on the recent species. Zool. 
Verhandel., Rijksmus. Natuurlijke Hist. Leiden, no. 8, pp. 1-124, figs. 5, pls. 22. 
February 14, 1950. (New: Hippopotamus sivalensis duboisi, H. s. soloensis) 

Hoover, J. H. D. Extending technique of bird study to bats: banding and weighing 
horseshoe bats in Devon caves. Illus. London News, vol. 216, no. 5801, pp. 990- 
991, illus. June 24, 1950. 

Husson, A. M. Enige opmerkingen over de muizen-f una van de sint Pietersberg en 
omgeving. Natuurhistorisch Maandblad, 39° Jrg., No. 4, pp. 43-46. April 28, 
1950. 

IncLE, Dwicut J. A simple means of producing obesity in the rat. Proc. Soc. Exp. Biol. 
Med., Utica, vol. 72, no. 3, pp. 604-605. December, 1949. 

INTERSTATE DEER Herp CommiTrTee. Interstate winter deer range management plan. 
California Fish & Game, San Francisco, vol. 35, no. 2, pp. 103-114, figs. 20-22. 
April, 1949 

INTERSTATE DeeR Herp Commitrer. Third progress report on the cooperative study of 
the Interstate Deer Herd and its range. California Fish & Game, San Francisco, 

23-27. April, 1949 


vol. 35, no. 2, pp. 115-134, figs 





INTERSTATE DeER HERD CoMMITTEI Fourth progress report on the cooperative study of 
the Interstate Deer Herd and its range. California Fish & Game, San Francisco, 
vol. 36, no. 1, pp. 27 7-10. January, 1950 





JAILER, JoserH W. The pituitary-adrenal relationship in the infant rat. Proc. Soc. Exp. 
Biol. Med., Utica, vol. 72, no. 3, pp. 638-639. December, 1949 


Jameson, E.W., Jr. Eubrachylaelaps de 1 new laelaptid mite (Acarina: Laelaptidae) 
parasitic on the deer mouse, Peromyscus maniculatus (Mammalia: Cricetidae) 
Jour. Parasitol., Lancaster, vol. 36, no. 1, pp. 62-64. February, 1950 
Jennincs. F. LAMON’1 Effect of protein depleti« n upon susceptibility of rats to total body 
} 


irradiatior Proc soc Exp Bic 


ber. 1949 


Med., Utica, vol. 72, no. 2, pp. 487-491. Novem 


= = : 


Jervis, G. A., T. R. James, R. L. BuRKNaRtT, anp G. C. PoprpEeNsIEK A study of canine 


encephalitis. Amer. Jour. Hyg., Baltimore, vol. 51, no. 1, pp. 63-75. January, 
1950 

Joni FRED | Recent records of the wolverine (Gulo luscus luteus) in California. Cali- 
fornia Fish & Game, San Francisco, vol. 36, no. 3, pp. 320-322, fig. 133. July, 
10450 

Jones, J. I. M., anp E. C. Woop. The housing of laboratory animals. Jour Hyg., Cam- 
bridge, vol. 47, no. 2, pp. 190-196, pls. 7-8. June, 1949 

JunGcE, G. ( \ On a specimen of the rare fin whale Balaenoptera edenit Ander- 


son, stranded on Pulu Sugi near Singapore. Zool. Verhandel. Rijksmuseum Na- 





tuurlijke Hist. Leiden, no. 9, pp. 1-26, pls. 9. June 10, 1950 


Kanoas, Esko. Hirven metsissa aik: 





in saamat tuhot ja niiden metsdtaloudellinen mer- 
kitys. (On the damage to the forests caused by the moose, and its significance in 
the economy of the forest.) Suomen Riista, Helsinki, no. 4, pp. 62-90, illus. 
1949. (Finnish, with English summary 

Kempr, J. Emerson, anp H. T. Cuana. The cardiac output and circulation time of fer- 
rets. Proc. Soc. Exp. Biol. Med., Utica, vol. 72, no. 3, pp. 711-714. December, 
1949 

KRETCHMER, NORMAN, AND Cyrus | 


» Barnum. Chemistry of the liver cytoplasm of nor 


mal, fasted and cirrhotic mice. Proc. Soc. Exp. Biol. Med., Utica, vol. 70, no. 1 


0) 
, 


pp. 153-155. January, 1949 


KvuIrunen-ExsavuM, E., anp Zoe W. Fieminc. Trichinosis in dogs of the Canadian north. 


Canadian Jour. Pub. Health, Toronto, vol. 40, no. 12. pp. 514-515. December, 
1949. 
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LEPIKSAAR, JOHANNES. Evidence of the dog and the wolf in the Estonian Mesolithic. 
Apophoreta Tartuensia, Stockholm, pp. 434-439. 1949. 

Lunp, Everett E. A survey of intestinal parasites in domestic rabbits in six counties 
in southern California. Jour. Parasitol., Lancaster, vol. 36, no. 1, pp. 13-19. 
February, 1950. 

MacLoveuuin, J. H. An otter in Belfast. Irish Nat. Jour., Belfast, vol. 10, no. 2, p. 42. 
April, 1950. 

Martin, Ernest C. State’s deer sex ratios. Alabama Conserv., Montgomery, vol. 21, 
nos. 5-7, p. 8, illus. Winter issue, 1949-50. 

MAYER, JEAN, AND ALpo P. Truant. Effects of administration of testosterone on vitamin 
A-deficient rats. Proc. Soc. Exp. Biol. Med., Utica, vol. 72, no. 2, pp. 436-438, 
November, 1949. 

Mipp.iesworts, L. Van. Acute adaptation of rats to very low oxygen pressure. Proc. 
Soc. Exp. Biol. Med., Utica, vol. 72, no. 2, pp. 476-478. November, 1949. 

Moore, W. Rosert. Roaming Africa’s unfenced zoos. Nat 
vol. 97, no. 3, pp. 353-380, illus. March, 1950. 

Morates-Acacino, E. Notes sur les phoques-moines (Monachus monachus Herm.) du 
littoral saharien espagnol. Mammalia, Paris, vol. 14, nos. 1-2, pp. 1-6, fig. 1 
pls. 1-2. March-June, 1950. 

Mor.an, Harvey B., E. L. Hitt, ann J. H. Scuusert. Serological survey for murine 
typhus infection in southwest Georgia animals. Pub. Health Repts., Washington, 
vol. 65, no. 2, pp. 57-63. January 13, 1950. 

NaKamuRA, Mitsuri. A survey of Pasteurella tularensis infection in the animals of the 
Jackson Hole area. Zoologica, New York, vol. 35, pt. 2, pp. 129-131. August 1, 
1950 

Neat, Ernest. Animals that move in the night. Illus. London News, vol. 216, no. 5782 
p. 220, illus. February 11, 1950. (British mammals 

Niort, P. L. Ecologie des pipistrelles. Une intéressante population observée en Loire- 
inférieure. Mammalia, Paris, vol. 14, nos. 1-2, pp. 29-36. March-June, 1950. 

OruseR, Paut H. Two Eds: Nelson and Goldman. Scientists of the old school. The Land, 
Baltimore, vol. 9, no. 1, pp. 101-107, illus. Spring, 1950. 

Otson, ANDREW C. 


Geogr. Mag., Washington, 


’ 


Ground squirrels and horned larks as predators upon grunion eggs. 
California Fish & Game, San Francisco, vol. 36, no. 3, pp. 323-327, figs. 134-136. 
July, 1950. 

Perry, Ricuarp. Animal mentality—the red deer. Illus. London News, vol. 216, no. 5788, 
p. 466, illus. March 25, 1950. 

Perripes, Georce A. The determination of sex and age ratios in fur animals. Amer. 
Midland Nat., Notre Dame, vol. 43, no. 2, pp. 355-382, figs. 9. March, 1950. 

Petripes, Georce A. A fundamental sex difference between lagomorphs and other pla- 
cental mammals. Evolution, Lancaster, vol. 4, no. 1, p. 99. March, 1950. 

Price, WILLARD. The mystery of the vampire bat. Nature Mag., Washington, vol. 43, 
no. 4, pp. 176-179, illus. April, 1950. 

R0oMER, AtrreD S. The vertebrate body. W. B. Saunders Co., New York, pp. viii+ 643, 
figs. 363. 1949. 

Row tanps, I. W. Post-partum breeding in the guinea-pig. Jour. Hyg., Cambridge, vol. 
47, no. 3, pp. 281-287. September, 1949. 

Rrepet, Bernarp B. Further studies of the effect of age of mice upon adult Trichinella 
spiralis. Jour. Parasitol., Lancaster, vol. 36, no. 1, pp. 27-28. February, 1950. 

Rosvoip, H. Enger, aNp ALAN M. Waker. Effect of electroconvulsive shocks on nest 
building in the male albino rat. Proc. Soc. Exp. Biol. Med., Utica, vol. 72, no. 
1, pp. 270-272. October, 1949. 

Rusconi, Carios. El Puelchense de Buenos Aires y su fauna (Plioceno Medio). (Primera 
Parte). Inst. Fisiografia y Geol., Univ. Nac. del Litoral, Rosario, Publ. 33, pp. 
1-99, figs. 31. 1948. (New: Scelidotherium parodi puelchense, Macrocavia parca) 
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Rusconi, CaRLos. El Puelchense de Buenos Aires y su fauna (Plioceno Medio). (Segunda 
Parte). Inst. Fisiografia y Geol., Univ. Nac. del Litoral, Rosario, Publ. 36, pp. 
100-242, figs. 32-128, pls. 17. 1949. (New: Xenohydrochoerus gracilis, Onohippidium 
compressidens magnum) 

Satmi, A. M. Valkohintapeura Suomessa. (The white-tailed deer in Finland.) Suomen 
Riista, Helsinki, no. 4, pp. 91-124, illus. 1949. (Finnish, with English summary) 

SANBORN, CoLiIn CAMPBELL, AND A. J. NicHotson. Bats from New Caledonia, the Solo- 
mon Islands, and New Hebrides. Fieldiana, Zoology, Chicago, vol. 31, no. 36, 
pp. 313-338, illus. August 31, 1950. (New: Aselliscus tricuspidatus novehebri- 
densis) 

SauveL, —. Distribution géographique du Kou-Prey (Bibos Sauveli Urb.). Mammalia. 
Paris, vol. 13, no. 4, pp. 144-148. December, 1949. 

ScHEFFER, Vicror B. Notes on three beaked whales from the Aleutian Islands. Pacific 
Science, Honolulu, vol. 3, no. 4, p. 353, illus. October, 1949. 

Scuerrer, Victor B. Reflections on the skull of a sea otter. Nature Mag., Washington, 
vol. 43, no. 3, pp. 151-152, illus. March, 1950. 

Scuerrer, Victor B., anp Forp WILKE. Validity of the subspecies Enhydra lutris nereis, 
the southern sea otter. Jour. Washington Acad. Sci., vol. 40, no. 8, pp. 269-272, 
illus. August 15, 1950 

ScurEUDER, A. Microtinae from the Middle Gravels of Swanscombe. Ann. & Mag. Nat. 
Hist., London, ser. 12, vol. 3, no. 31, pp. 629-635. July, 1950. 

Saaw, James, H., anp Davip WEISBERGER. Carious lesions in cotton rat molars. II. Effect 

of removal principal salivary glands. Proc. Soc. Exp. Biol. Med., Utica, vol. 
70, no. 1, pp. 103-105. January, 1949 

Suort, D.J.,anp A.S. Parkes. Feeding and breeding of laboratory animals. A compared 
diet for monkeys. Jour. Hyg., Cambridge, vol. 47, no. 2, pp. 209-212. June, 1949. 

Suvonen, Lauri. En éversikt éver villebridet i Finland. (A survey of game in Finland.) 
Suomen Riista, Helsinki, no. 4, pp. 125-170, illus. 1949. (Finnish, with English 
summary 

Simpson, Georce G. The meaning of evolution. Yale Univ. Press, New Haven, pp. xv 
+- 364, figs. 38. 1949 

Simpson, Georce Gayrtorp. History of the fauna of Latin America. Amer. Scientist, 
Easton, vol. 38, no. 3, pp. 361-389, illus. July, 1950 

Spzers, R.T. The mountain “‘boomer.’’ Virginia Wildlife, Richmond, vol. 11, no. 2, pp. 
16-17, 26, illus. February, 1950. (T’amiasciurus) 

Spencer, D.A. The porcupine its economic status and control. U.S. Dept. Interior, Fish 
& Wildlife Service, Wildlife Leaflet no. 328, pp. 7. May, 1950. 

STILWELL, Hart. Pronghorn begins to learn. Field & Stream, New York, vol. 54, no. 10, 
pp. 52-53, 117-118, illus. February, 1950. (Tolerance to environmental changes.) 

Stock, Cuester. Note on a hyaenarctid bear from the Middle Pliocene of Chihuahua, 
Mexico, Bull. Southern California Acad. Sci., Los Angeles, vol. 49, pt. 1, pp. 
1-2, pl. 1. January-April, 1950 

Stock, CuesTter, AND Horace G. Ricuarps. A Megalonyz tooth from the Northwest 
Territories, Canada. Science, Lancaster, vol. 110, no. 2870, pp. 709-710, illus. 
December 30, 1949. 

Stoner, Dayton. Extant New York State specimens of the Adirondack cougar. New 
York State Mus., Albany, Cir. 25, pp. 1-34, figs. 12. May, 1950. 


SrroTHerR, Roperr. Rabbits, rabbits and rabbits. Nature Mag., Washington, vol. 43, 
no. 6, pp. 314-316, 331, illus. June-July, 1950. (European rabbit in Australia) 
Sverprup, H. U. Norwegian-British-Swedish Scientific Expedition to the Antarctic 


1949/52. Norsk Hvalfangst-Tidende (Norwegian Whaling Gazette), Sandefjord, 
vol. 39, no. 3, pp. 100-106, illus. March, 1950. 
Switzenserc, D.F. A look at the fox bounty. Michigan Conserv., Lansing, vol. 19, no. 
1, pp. 3-6, fig. 1. January, 1950 
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Tuentivs, Ertcu. Die tortone Siugetierfauna von Neudorf an der March (CSR) und ihre 
Bedeutung fiir die Helvet-Torton-Grenze. Anzeiger Osterreichischen Akad. 
Wissenschaften, Vienna, Jahrg. 1949, no. 7, pp. 160-171, 1949. 

Turk, F. A. Studies of Acari. VI. Parasitic mites from mammalian hosts obtained in 
Ceylon. Parasitol., Cambridge, vol. 40, nos. 1-2, pp. 63-76. January, 1950. 

Urpatn, Acu., J. Nouve., P. Butiier, anp J. Rinsarp. Rapport sur la mortalité et la 
natalité enregistteés au Parc Zoologique du Bois de Vincennes pendant |’année 
1948. Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 21, no. 2, pp. 178-193. March, 
1949. 

Ursain, A., P. Butirer, anp J. Wettiu. Comportement du magot (Macaca sylvanus 
(L.)) vis-A-vis d’un systéme de cléture électrique. Mammalia, Paris, vol. 14, 
nos. 1-2, pp. 7-10. March-June, 1950. 

VAN DER VEER, JUDY, AND GeorGe Linpsay. The sea elephant is peculiar. Nature Mag., 
Washington, vol. 43, no. 4, pp. 185-188, illus. April, 1950. 

Vos, ANTON DE, AND A. Hoocerwerr. Java’s one-horned rhino. Nature Mag., Washing- 
ton, vol. 43, no. 6, pp. 297-298, 332, illus. June-July, 1950. 

Wacustein, M., ano F.G. Zax. Intracellular bile canaliculi in the rabbit liver. Proc. Soc. 
Exp. Biol. Med., Utica, vol. 72, no. 1, pp. 234-236. October, 1949. 

WaAMPOLE, JOHN, AND Epson Ficuter. Management of native deer in Nebraska. Outdoor 
Nebraska, Lincoln, vol. 27, nos. 1-2, pp. 15-18. January, 1950. 

Weser, Neat A. The role of lemmings at Point Barrow, Alaska. Science, n. s. vol. 111, pp 
552-553. May 19, 1950. 

Werr, Davin R., R. W. Hentz, anpD ARNoLD D. Wetcu. Role of pyridoxine in the produc- 
tion of leucocytes in normal and leukemic mice. Proc. Soc. Exp. Biol. Med., 
Utica, vol. 72, no. 2, pp. 457-461. November, 1949 

Wueatiey, M. D., Jonn R. Knorr, anp W. R. Incram. Electroencephalograms in be- 
havior changes in cats. Proc. Soc. Exp. Biol. Med., Utica, vol. 70, no. 1, pp. 16- 
19. January, 1949. 

Wiike, Forp. Fur farming in Japan. Amer. Fur Breeder, Duluth, vol. 23, no. 2, pp. 18, 
37, illus. August, 1950. 

Wiiuramson, Kennetu. Notes on the caaing whale. Scottish Nat., Edinburg, vol. 61, 
no. 2, pp. 68-72, figs. 3, pls. 4-5. 1949. 

Wi.iiovesBy, Davin P. The gorilla—largest living primate. Sci. Monthly, Lancaster, 
vol. 70, no. 1, pp. 48-57, figs. 7. January, 1950. 

Wiison, Kennetu A. Muskrat management and water level control. Wildlife in North 
Carolina, Raleigh, vol. 14, no. 2, pp. 8-10, 14, 15, illus. February, 1950 

Woop, Atpert E. Porcupines, paleogeography and parallelism. Evolution, Lancaster, 
vol. 4, no. 1, pp. 87-98, figs. 2. March, 1950. 

York, CuristoPpHeR L. Notes on home ranges and population density of two species of 
heteromyid rodents in southwestern Texas. Texas Jour. Sci., San Marcos, vol. 1, 
no. 3, pp. 42-46. September 30, 1949. 

York, CuristopHer L. The physical and vegetational basis for animal distribution in 
the Sierra Vieja range of southwestern Texas. Texas Jour. Sci., San Marcos, vol. 
1, no. 3, pp. 46-62. September 30, 1949. 

Youne, Stantey P. Rabies in the wild. American Forests, Washington, vol. 56, no. 8, 
pp. 26-30, 42. August, 1950. 

Zarre, H. Das metatarsale III von Chalicotherium goldfussi Kaup. Anzeiger der Oster- 
reichischen Akademie der Wissenschaften, Vienna, Jahrg. 1949, no. 3, pp. 69-74, 
figs. 3. 1949. 

Zarre, Hetmutu. Eine mittelmioziine Siugetierfauna aus einer Spaltenfillung bei Neu- 
dorf der March (CSR). Anzeiger Osterreichischen Akad. Wissenschaften, Vienna, 
Jahrg. 1949, no. 7, pp. 173-181. 1949. 
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COMMENT AND NEWS 


AMENDMENT TO BY-LAWS 


At the 30th annual meeting, the Board of Directors recommended the following amend- 
ment to the By-laws: 


ArTIcLe VIII 


Present wording.—Sec. 2. Any member upon payment of one hundred dollars at one time 
shall be entitled to life membership, and shall be exempt from membership dues. 

Recommended alteration.—Sec. 2. Any member upon payment of one hundred dollars 
at one time, or in four payments of twenty-five dollars each in four consecutive years, shall 
be entitled to life membership, and shall be exempt from membership dues from the time 
of the initial payment. 

This amendment will come up for vote at the next annual meeting. 


SPELLING OF SCIENTIFIC NAMES 


The recommendations (regarding spelling of scientific names based on surnames) of the 
International Commission on Zoological Nomenclature (Bull. Zool. Nomen., 4:205-209, 
May, 1950) are being followed in this and subsequent numbers of the Journal of Mammal- 
ogy. The one that affects most names used in mammalogy is: to the exact surname of the 
person concerned there be added the appropriate termination in the genitive case—to a 
trivial name based on the surname of a man, i,” to one based on the surname of a woman, 


Mae” 
KURODA HONORED 


In honor ot Nagamichi Kuroda, leading Japanese mammalogist, The Ornithological 
Society of Japan has published a special commemorative number of its Bulletin ‘Tori’ 
(vol. 12, no. 59, Dec., 1949). This number of Tori includes a list of publications by Kuroda. 


GRANTS-IN-AID 


Tue New York Zoo.ocicay Society again announces grants-in-aid available for the 
research program at its Jackson Hole Research Station. The fifth summer program (1951) 
will include studies in ecology, animal behavior, and land management. Further informa- 
tion may be obtained by addressing Director, Jackson Hole Research Station of the New 
York Zoological Society, Moran, Wyoming. 


DEATHS 


tecent deaths reported are: Kenneth Cook, Douglas, Wyoming, 1950; Albert Joseph 
Bernard Kirn, Life Member, Somerset, Texas, October 1, 1950; Dr. George Clark Rinker, Sr., 
Hamilton, Kansas, November 12, 1950; Miss Annie M. Alexander, Suisun, California, Sep- 
tember 10, 1950; Dr. Henry E. Ewing, Takoma Park, Maryland, January 5, 1951; Dr. 
Chester Stock, Pasadena, California, December 8, 1950. 
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No. 4, was mailed November 21, 1950 


NOTICE OF ANNUAL MEETING 
The Thirty-first Annual Meeting of the American Society of Mammal- 
ogists will be held at the Chicago Natural History Museum in late June. 
Make plans to attend. A detailed account, with dates, will be in the May issue 
of this Journal. 


HAVAHART HUMANE ANIMAL TRAPS 


The Allcock Manufacturing Company has a large variety of humane animal 


traps. They have many sizes of live traps for those who are interested in catching 
the animals unharmed. The HAVAHART TRAPPING BOOKLET will be sent 
free of charge to anyone who requests it from the Allcock Manufacturing Com- 


pany, Ossining, New York. Havanarr traps have been used successfully by 
many who have been doing live-trapping experiments on small mammals. Write 
for the free booklet today. 











Notes on the River Otter (Lara canadensis) . . ....» mal Be. 
Measurements of Sea Otters from Western Alaska. . . Victor B. Scheffer 
Spring, Summer, ani Fall Censuses of the Pinnipeds on San Nicolas Island, 

California George A. Bartholomew, Jr. 
The Status of the Manatee in the Everglades National Park, with Notes on 
its Natural History J oseph Curtis Moore 
A Comparative Study of the Male Accessory Genital Glands of Neiirotrichus 
W. Robert Eadie 
The Baculum as an Age Criterion in Mink............. William H. Elder 
Small Mammal Relationships in an Ephedra Community 
Albert C. Hawhbecker 
Behavio; Patterns of the Laboratory Mouse under Auditory Stress 
Hubert Frings, Mable Frings, and Alan Kivert 
Indirect Evidence Supporting Observations on the Range of Wild Rodents 
C. Brooke Worth 
Determination of Hairs by Impressions..... ...V. HA. H, Williamson 
The Feeding Habits of Pocket Gophers (Thomomys tal ibe 5 moorei) in the 
High Mountain Ranges of Central Utah. .C. M. Aldous 
Observations on Mammals of the Seward Peninsula, Alaska .. W. B. Quay 
The Mammals of Big Black Mountain, Harlan County, Kentucky 


Roger W. Barbour 100 7 
General Notes 


Notes on Age Determination in Squirrels. . George A. Petrides 1S 
12% 


Plural Canines in Elk.. Robert G. Kinghorn and Lee E. Yeager 

Fluctuations in Population of Small Mammals in Utah. ... Keith R. Kelson 118% 
Eastern Moles Eateu by Cottonmouth and Gray Fox .....W, B. Davis 114 
The Nest of a Short-tailed Shrew . Julian L. Dusit 115 
Mother and Young of Sorez cinereus fontenalis in C saptivit . 
Lawrence Kitham 1155 
Breeding of Cryptotis parva in Texas.. ... Tom Hunt 115» 
Breeding of the Ocelot in Texas @ 
George A. Petrides, B. O. Thomas, and a B. Davis 1165 

A Record of Moose Speed James 8. Findley 6° 
Tasmanian Spiny Anteater Withstands Low Temperature recbe, M. Bailey 1163 
A Tame Red Fox Cub James S. Findley 1177 
Unusual Behavior of the Norway Rat.. Frederick A. Ulmer, Jr. 1 
A Note on the Behavior of the Chimpanzee .Har Beatty 1184 
Habitat Preferences of Four Species of Microtus in Jackson Hole, oming = 
James 8S. Findley U8> 

New Records of Mammals from Jalisco, Mexico, from Barn Owl Pellets : 
John W. Twente and Rollin H. Baker 120-9 

Notes on the Rice Rat in New Jersey and Pennsylvania a 


Frederick A. Ulmer, Jr. 120 
The Meadow Jumping Mouse in Southern Illinois a 
illard M. Gersbacher and Julius R. Swayne 1228 
A Technique for Continuous pessedbin of Subcutaneous Temperatures of i 
Wild Mice John A. Sealander 1235 
Field Methods for C ollecting Mammal Ectoparasites Neil D. Richmond 123° 
A Practical Method for Mounting the Bacula of Small Mammals y 
John A. White 125 3 
The Technical Names of the Faliow Deer and the Vi ee Deer 
T. C. S: Morrison-Scott 1255 
The Nomenclature of Canis antorcticus.. G. H. A. Tate 126253 
A Substitute Name for Taridea tazus nevadensis Viola 8. Pines 


Reviews. 
Recent Literature 
Comment and News . 

















> 
a . a4 
‘ 
- 7 
- 
| 
eo 
a 
ad - 
; bad 
. 
. be . 
: . 
F 
‘ 
i 7 
ms. LJ 
, 
. 
* 
. 
| a 
1 oN 
| 
. * t 
7 b 
; + 
. 
. . 
. 
. 
- 
-* 
oe 
£ . : 








‘ ’ 
' ’ 
ear : 4 
. > - 
5 oo 
» 
. ; 
a : 
7 : oh 
: 4 : 
a. 
* + 
Lo 4 
< 
, - 
: \ : 
> 
. 
° 
we? ‘ : 





e 
‘ 
‘ * A 
. 
az. 
i 
ne : 
% 
Pn 4 
. 
> 
Ps 
K 
° 
> 














